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PREFACE. 


This  publication  describes  the  results  of  eight  years  of  observation  and 
collection,  and  five  years  of  systematic  exploration  on  the  site  of  the 
Roman  Oppidum  discovered  by  the  writer  in  1898.  The  excavations 
were  initiated  by  a  grant  of  dGlO  from  the  Historic  Society  of  Lancashire 
and  Cheshire,  and  continued  by  private  subscriptions  and  grants  from 
the  Museum  Committee  of  the  Warrington  Corporation.  The  cost  of 
a  large  number  of  analyses  of  ores,  slag,  bronze,  glass,  waste,  &c., 
has  been  defrayed  by  the  same  Committee,  and  the  analyses  have 
been  partly  done  gratuitously  by  Mr.  Andrew  Harley,  analyst,  Coal- 
brookdale  Iron  Co.,  and  Mr.  F.  G.  Ruddock,  F.I.C.,  public  analyst, 
Warrington. 

Subscriptions   for   the   Excavation   Fund    have    also    been    received 
from  the  following  gentlemen  : — 

Messrs.  Grebnall,  Whitley  &  Co.,  Wilderspool. 
Frbdk.  Monks,  Esq.,  J. P.,  Walton  Old  Hall. 
Linnaeus  Greening,  Esq.,  F.L.S.,  Grappenhall. 
William  Owen,  Esq.,  F.R.I.B.A.,  Latchford. 
R.  Pierpoint,  Esq.,  M.P.,  Warrington. 
Aid.  Arthur  Bennett,  Warrington. 
R.  W.  Rowson,  Esq.,  Warrington. 
F.  R.  Roberts,  Esq.,  M.A.,  LL.B.,  Grappenhall. 
Also  the  late 

John  Crosfield,  Lower  Walton  Hall. 
Robert  Davies,  Birchdale,  Stockton  Heath. 
Thos.  Glazebrook  Rylands,  F.S.A.,  &c.,  Thelwall. 
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Waiuuxgtox'S  Eoman  Remains. 


I.— GENERAL    SUMMAEY. 


The  E'Omano-Biitish  fortification  with  its  ad- 
joining subiirb  recently  discovered  on  the  soutli 
side  of  the  river  Mersey  near  Warrington,  and 
now  for  the  first  time  fully  described,  originally 
extended  continnonsly  for  nearly  quarter  of  a 
mile  from  the  river  bank  through  the  townships 
of  Wilderspool  and  Stockto'n  Heath,  the  site  be- 
ing formerljr  known  as  the  Town  Field.  These 
townships  are  still  historically  and  ecclesiasti- 
cally in  the  county  of  Chester,  though  the  Man- 
chester Ship  Canal,  which  became  tho  southern 
boundary  of  the  borough  of  Warrington  by  an 
Order  in  Council  dated  9th  November,  1896,  now 
divides  the  site  into  two  parts  and  includes  the 
Wilderspool  portion  for  Local  Government  pur- 
poses within  the  latter  and  in  the  county  of 
Lancaster. 

The  whole  area  is  included  on  sheet  XVI.  of 
the  6-inch  ordnance  map  for  Cheshire,  but  of 
the  trapezoidal  enclosure  of  about  nine  acres 
marked  EOMAN  STATION  on  the  old  ordnance 
maps  no  evidence  exists. 

Everything  known  and  recorded  on  the  sub- 
ject previous  to  the  commencement  of  systematic 
excavations  under  my  direction .  at  the  end  of 
1895  is  summarised  in  W.  Thompson  Watkiu's 
"Roman  Cheshire,"  pp.  260-273,  published  in 
1886;  and  the  portable  objects  previously  dis- 
covered are  fully  described  in  Dr.  Kendrick's 
"Guide  to  the  Eoman  Eemains  in  Warrington 
Museum."' 

By  its  original  inhabitants  the  oppidum  is 
supposed  to  have  been  called  Veratiiinm,  an 
unappropriated  name  following  Deva  Victrix 
(Chester)  in  the  list  of  Eomauo-British 
"civitates"  made  by  the  Geographer  of  Ravenna, 


but  there  is  no  direct  evidence  for  such  appro- 
priation.* 

The  traces  of  Roman  occupation  explored  in 
this  locality  since  1895  include,  (1)  a  great  mili- 
tary highway  rirnning  north  and  south  be- 
neath the  surface  of  the  cultivated  fields  on 
the  Avest  of  the  present  thoroughfare  over 
the  swing  bridge  at  Wildei'spool,  and  branching 
eastward  and  westward  along  the  south  bank  of 
the  river  Mersey  close  to  GreenalFs-avenue  (Old 
Chester-road);  (2)  the  foundations  of  a  great 
rampart,  partly  irprooted  on  the  south  and  east, 
but  originally  four-sided  and  enclosing  an  area 
of  about  three  acres  inside  the  naddock  adjoin- 
ing Messrs.  Greenall,  Whitley  and  Company's 
brewery  at  Wilderspool ;  (3)  a  small  external 
fossa  or  ditch  surrounding  the  latter,  of  the  V- 
shaped  type,  and  probably  intended  for  marking 
out  the  ground  of  the  original  fortification, 
rather  than  for  defensive  purposes;  (4)  two  or 
moie  fortified  external  enclosures  or  annexes, 
with  walls  abutting  on  the  western  rampart;  (5) 
foundations  of  dwellings  or  workshops  inside 
and  out^^ide  the  fortification;  (6)  two  ore  smelt- 
ing and  two  iron  fining  or  crucible  furnaces  in 
the  Wilderspool  brewery  field,  and  an  iron 
smelting  hearth  in  Mr.  C.  W.  Davenport's  sand- 
pit at  Stockton  Heath  (thisi  part  of  the  ground 
being  excavated  by  his  kind  permission); 
(7)  eight  or  more  glassmakers'  double  furnaces  or 


*  The  term  "  civitas  '"  applied  to  the  Wilderspool  remains 
is  objected  to  as  misleading  by  our  principal  authority.  Mr. 
F.  Haverfleld,  F.S  A.,  who  only  consents  to  "  oppidum"  as 
less  misleading,  being  used  by  Cassar  in  a  technical 
sense.  But  "  urbs  "  or  "  viciis  "  appear  still  more  misleading 
as  applied  to  a  partly  fortified  industrial  town  extending 
over  quarter  ot  a  mile  on  both  sides  of  the  Roman  highway. 
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lires  and  four  reverberatory  furnaces  for  melt- 
inj,'  bronze,  &c. ;  (8)  bronze  founder's  and  eu- 
ameller's  or  jeweller's  workshops  beside  the 
front  lawn  of  Wilderspool  House ;  (9)  a  series  of 
floors,  healths,  ovens  or  circular  furnaces  for 
heating  caliirons,  of  massive  boulder  clay,  more 
than  fifty  in  number,  on  both  sides  of  the  Komau 
hij,'hway  for  quarter  of  a  mile  between  the  river 
and  Stockton  Heath  (a  great  poition  of  the 
oppidum  having  also  been  swept  away  by  the  cul- 
ting  of  the  Ship  Canal  between  the  autumn  of 
1887  and  1st  January,  1894,  Avithout  archneo- 
logical  result,  and  another  portion  being  still 
unexplored  beneath  two  cultivated  fields  in 
Stockton  Heath);  (10)  the  base  of  a  shrine  or 
large  public  altar  for  burnt  offerings  on  which 
lay  the  head  of  a  Eoman  goddess  carved  in 
stone;  (11)  three  potter's  kilns  and  traces  of 
others  in  a  private  garden  at  the  end  of  Dua- 
douald-avenue.  Stockton  Heath,  on  land  belong- 
ing to  Mr.  John  Hallows,  who  has  also  done  the 
principal  share  of  photographing  and  excavat 
ing;  (12)  the  foundations  of  a  large  building  on 
laud  leased  for  building  purposes  by  Mr.  W. 
Boothroyd,   and  excavated  by  his  consent. 

There  have  also  been  a  large  number  of  small 
"finds,"  now  deposited  in  the  Miiseum,  in  the 
shape  of  coins  and  other  objects  in  bronze,  iron 
and  lead;  many  fragments  of  glass  and  pottery, 
and  whole  vessels  of  Samian,  and  common  soft 
unglazed  black,  grey,  and  red  wares;  beads; 
crude  glass,  glass  waste,  iron  slag  and 
ore,  cannel  and  ordinary  coal,  fragments  of 
crucibles  containing  bronze,  polishing  stones, 
hones,  socket  stones,  two  large  stone  mortars,  one 
or  two  carved  building  >stones,  numerous  querns, 
and  a  Komau  altar-,  &c.,  collected  since  189'). 

These  have  already  been  partly  described  m 
my  reports  printed  in  the  Transactions  of  the 
Historic  Society  of  Lancashire  and  Cheshire, 
vols.  12,  It,  16,  but  as  these  reports  are  highly 
technical  and  necessarily  disjointed  owing  to  the 
slow  progress  of  the  woi'k,  the  following  papers 
giving  a  moi'e  popular  account  of  the  results  cf 
these  excavations,  initiated  by  the  Historic 
Society  just  mentioned  in  1898  and  continued 
partly  by  private  subscription,  but  chiefly  hy 
grants  of  the  Mu,seum  Committee  of  thei  War- 
rington Corporation,  under  my  direction,  have 
been  prepared.     (See  Frontispiece.) 


THE  GREAT  MILITARY  HIGHWAY  OK 
VIA.  This  is  the  best  known  and  most 
strongly  marked  and  enduriirg  feature  in 
connection  with  the  Roman  settlement  since  it 
has  been  traced  and  recorded  by  various  writers 
as  running  north  arrd  south  betAveen  Kinder- 
ton  (Condate)  and  Northwich  (Salinae)  on  tho 
one  hand,  and  Wigan  (Coccium)  oir  the  other, 
and  as  corrsistiirg  of  a  foundation  of  sandstone 
rubble  with  a  layer  of  gravel  upon  the  top,  vary- 
ing from  15ft.  up  to  as  many  yards  wide,  in  most 
places  hidden  by  one  or  two  feet  of  soil  and  only 
revealed  by  ploughing  or  digging.  Speaking 
generally,  it  follows  nearly  the  same  Hire  as  the 
present  highway  between  Warrington  and 
Northwich  by  Stretton  and'  Great  Budworth, 
and  is  showir  bj-  dotted  lines  on  the  old  oidnance 
maps.  As  it  approaches  the  river  Mersey  from 
the  south,  it  diverges  slightly  Avestward  from  the 
crossing  in  order  to  enter  the  oppidum,  and, 
along  with  the  rrrins  of  the  great  rampart,  forms 
a  distinct  ridge  or  agger  along  the  west  side  of 
the  Wilderspool  brewery  field.  It  can  be  seen 
distinctly  in  cross  section  from  the  banks  of 
the  Ship  Canal  and  is  marked  by  a  row  of  large 
frees  on  one  side  and  a  plantation  of  small  ones 
on  the  other. 

At  present  there  is  also  a  longi- 
tudinal section  of  the  same  road  66 
yardsi  long,  consisting  of  a  mass  three  to  four  feet 
thick  of  gravel  and  sandstone  blocks,  ex- 
posed at  the  upper  end  of  the  new  street  ott'  El- 
lesmere-road,  Stockton  Heath,  marked  by  the  ap- 
propriate name  of  "Roman-road." 

This  extraordinary  construction,  which  will 
be  frequently  leferred  to  in  these  papers  as  the 
Via,  has  been  uncovered  in  a  back  street  newly 
laid  down  by  Mr.  William  Twiss,  oil  Kimberley- 
diive,  Stockton  Heath;  also  at  the  top  of 
"Roman-road";  and  several  times  in  the 
Wilderspool  brewery  field,  and  found  to  average 
25ft.  in  width,  Avith  extensions  in  one  or  two 
places,  in  the  shape  of  gravel  footpaths  about 
three  feet  wide.  On  the  north  side  of  the  Ship 
Canal  its  thickness,  along  Avith  the  ruins  on  the 
top, is  over  four  feet,but  its  eastAvard  extension  in 
the  same  field,  Avhich  has  been  traced  for  a  dis- 
tance of  300  yards  along  the  bank  of  the  river, 
pointing  in  the  direction  of  an  old  road  called 
Loiusher's-lane  and  leading  to  the  aiucient  ford 
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at  Latcliford,  thongh  of  equal  widtli,  -was  fonnil 
to  be  merely  a  layer  of  gravel  two  or  three  iiuli'^i 
thick  without  the  \isual  bedding  of  sandstone 
rubble. 

BRANCH  KOADS  OR  STREETS.  Several 
paved  caufiiewaysi  were  met  with,  branching  from 
the  main  Via  during  the  recent  excavations. 
Commencing  at  the  south  there  is  a  boulder-sl:one 
pavement  three  yards  wide,  now  partly  un- 
covered on  the  Avest  side  of  the  Via,  at  the  top 
end  of  "Roman-road,"  close  to  the  foundations  cf 
a  great  hoxise  or  edifice  which  are  being 
excavated;  a  little  further  north,  on  the  same 
side  of  "Roman-road,"  the  Avorkmen 
of  the  Bridgewater  Trustees,  Avhen 
making  the  neAV  street,  exposed  a  layer  or  rubble 
15ift.  wide  for  a  distance  of  lift,  at  a  depth 
of  four  feet  beloAV  the  grass,  which  may  be  the 
commencement  of  an  early  and  superseded  road- 
Avay  leading  Avestward  to  Chester.  Just  on  the 
opposite  side  of  the  Via  and  at  the  same  level  as 
the  latter  (one  foot  three  inches  beloAV  the  grass) 
there  Avas  a  pavement  of  rubble  three  yards 
AA'ide  and  17ft.  in  length  pointing  in  a  north- 
east direction.  About  ten  yards  further  north 
on  the  same  side  there  Avas  a  cobble-stone  cause- 
AA'ay  at  an  equal  depth  beloAV  the  surface,  13  feet 
Avide,  Avhich  Avas  traced  for  a  distance  of  ten 
yards.  The       finding       of       four       instances 

of  urn  burial  on  either  side  (the 
urns  being  preserved  Avhole  and  deposited  in  the 
Museum  along  Avith  the  burnt  bones)  proves  it 
to  have  been  an  ancient  Roman  causeAvay,  such 
localities   being   usually   chosen   for   cemeteries. 

Coming  noAV  to  the  fortified  area  on  the  north 
or  Wilderspool  side  of  the  Ship  Canal,  the 
paved  Avays.Avhich  may  properly  be  called  streets, 
met  Avitli  Avere  the  folloAving:^On  the  east 
side  of  the  Via  a  feAV  feet  inside  the 
south  fence  of  the  breAvery  field  there  Avas  a 
short  piece  of  rubble  pitching,  ten  feet  Avide  by 
15  feet  in  length,  pointing  in  an  eastAA-ard  direc- 


tion. On  the  opposite  side  of  the  Via,  about  the 
middle  of  the  Avestern  rampart,  there  is  a  narroAv 
paved  street  or  alley  running  for  a  distance  of 
20  yards  AvestAvard  Avhere  it  suddenly  breaks  off 
near  to  the  brink  of  an  old  sand  pit,  the  digging 
of  Avhich  has  produced  a  fall  in  the  ground  of 
nine  feet,  and  removed  every  trace  of  Roman 
occupation  that  ever  existed  bej'ond.  It  con- 
siists  of  a  feAV  inches  of  gravel  bordered  by  rude 
kerbstones  nine  feet  across,  at  a  depth  of  about 
a  foot  below  the  sod. 

On  the  same  side  of  the  Via,  close  to  the  north- 
west angle  of  the  field  and  fortification,  there  is 
a  rubble  pavement  Avith  only  a  small  portion  re- 
maining of  gravel  upon  its  surface,  8  to 
11  feet  Avide,  Avhich  extends  along  Avhat  Avas  once 
the  sloping  bank  of  the  river  for  a  distance  of 
85  feet.  Tavo  buttresses  Avere  found  on  its  steep 
or  north  side,  composed  of  stones  set  on  edge  in 
several  steps  to  a  considerable  depth  in  the 
sand,  to  keep  it  from  slipping  doAvn  the  bank. 
An  extension  of  the  same  roadAvay  Avas  cut 
through  and  measured  in  making  a  culvert  for 
the  main  drain  in  June  and  July,  1897,  at  three 
and  a  half  feet  beloAV  the  present  surface  of 
GreenalTs-a  venue  (Old  Chester-rioad)  330 
yards  from  the  north-west  angle  of  the  forti- 
fication. It  Avas  found  to  be  the  usual  founda- 
tion of  rubble  covered  Avith  ferruginous  gravel, 
forming  a  hard  pan  and  excellent  surface  ^or 
travelling. 

Fnoan  the  eastern  extension  of  the  Via  there 
Avere  tAA'O  narroAv  layers  of  sandstone  rubble  five 
and  seven  feet  Avide  respectively,  Avhich  branched 
off  at  right  angles  in  a  direct  line  northAAard,  on 
either'  side  of  a  Avater  conduit  or  drain.  The  one 
along  the  west  side  of  the  latter  was  39  feet  and 
that  on  the  east  side  50  feet  in  length.  Whether 
they  Avere  causeAvays  leading  to  the  jeAA'ellers' 
workshops  or  foundations  of  rude  AA'alls  or  sim- 
ply pitching  to  prevent  the  soft  sui'face  from 
being  trampled  into  the  ditch,  it  A\-as  htud  to 
determine. 
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11. 


RAMPAET,  BERME  AND  DITCH.  tTntil 
qiute  recently  it  was  customary  to  speak 
of  these  remains  as  a  Koman  camj). 
But  the  only  indication  of  a  military 
occuiMitioii  discovered  during  the  ex- 
cavations has  })een  a  fragment  of  thick  red  tile 
or  thin  brick  bearing  a  portion  of  an  inscription 
with  the  letters  X  X  D,  faintly  stamped,  sup- 
posed to  refer  to  the  famous  20th  Legion  Deven- 
sis,  but  Avith  the  usual  epithet  V.V.  (Valerian 
Victorious),  found  on  all  other  inscriptions  ol  the 
legion,  omitted.    If  so  it  is  an  indication  that  the 


original  fortification  was  erected  by  a  detachment 
of  that  legion  which  came  over  to  this  coiintry 
from  Germania  Inferior  during  the  reign  of 
Claudius  in  A.D.  43,  and  was  for  nearly  300  years 
in  garrison  at  Chester,  which  is  very  likely  to  be 
the  case.  Since  prolonged  searching  has  yielded 
no  other  distinctive  traces  of  a  camp  but  abund- 
ant remains  of  a  civil  population  engaged  in  vari- 
our  industries",  whatever  it  may  have  been  origin- 
ally, the  existing  remains  are  those  of  a  walled 
town,  which  may  more  appropriately  be 
called      au      oppiduni.      The      mere      existence 
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of  a  Avail  Of  rampart  does  not 
prove  it  to  have  been  a  camp,  since  no  com- 
munity could  exist  in  those  days  ^vithont  a  forti- 
fication, and  the  Wilderspool  remains  most 
nearly  resemble  those  of  the  Roman  town  of 
Uriconium,  at  Wi'oxeter,  only  50  miles  south 
in  a  direct  line. 


WEST     SIDE.    The 


remains     of 


the  foi'tification  are  on  the  we-st  side, 
alou',''  the  outer  or  western  margin  of 
the  great  Via,  on  the  wewt  side  of  the 
Wilderspool  brewery  field,  bordering  the  planta- 
tion. Though  now  covered  by  about  a  foot  of 
soil, here  may  still  be  traced, by  means  of  digging, 
a  more  or  less  continuous  platform  nine  feet  wide 
and  one  to  two  feet  deep,  composed  of  ashlar  and 
rubble  of  the  local  red  sandstone,  and  extending 


1.  WELL     .\XD     B.\SK     OF    WOODEN    PILLAR. 

2.  QUEEX. 

3.  EOOTIXGS     OF     E.\JIP.\KT,     N.-W.     AXGLE,     AT     WlLnEliSl'OOL. 


WAERINGTON'S    EOMAN    IIEMAINS. 


from  fence  to  fence  of  the  field,  all  but  a  few 
feet  at  the  north  end,  close  to  Greenall's-avenue, 
a  distance  of  nearly  100  yards.  The  outer  facing 
stones  are  in  position  for  about  a  third  of  the  dis- 
tance (90  feet),  commencing  at  532  feet  from  the 
south  fence;  they  are  in  tAvo  courses  and  bonded 
for  a  di-tance  of  15  feet,  those  of  the  lower  course 
averaging  one  foot  four  inches  in  length  by  nine 
inches  in  depth  and  breadth,  and  those  of  the 
upper  11  inches  by  six  inches  (depth  and 
breadth);  from  this  point  they  form  a  single 
layer  of  larger  dimensions,  up  to  two  feet  two 
inches  in  length  by  nine  to  14  inches  in  depth  and 
breadth.  The  facing  stones  are  much  larger  for 
a  distance  of  27  feet  near  to  the  north-west 
angle,  but  are  tiimbled  and  out  of  position.  A 
bronze  regula  or  pes  (folding  foot-rule)  was  found 
under  one  of  them. 


Opposite  them  along  the  inner  side  of  the  ram- 
part (on  the  edge  of  the  Via)  there  were  facing 
stones  of  smaller  size,  11  inches  square  by  six 
inches  deep,  the  space  between  the  two  maiginal 
rows  being  packed  with  a  nine-inch  layer  of  hard 
boulder-clay,  and  the  width  between  their  outer 
edges  being  nine  feet,  which  is  the  average  width 
of  the  stone  platform  or  foundation  of  the  ram- 
part on  this  side.  Along  the  inside  for  the  rest 
of  the  distance  the  facing  stones  were  in  many 
places  Av anting. 

NORTH  SIDE.  The  foundations  of  the  north- 
ern rampart  are  much  less  complete.  They  have 
been  cut  through  and  cleared  away  for  more  than 
33  yards  jn  making  an  entrance  to  the  field  from 
Greenall's-avenue  (Old  Chester-road),  near  to  the 
west  end;    and  from  this  point  the  looseness  of 
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the  soil  caused  by  recent  disturbance  shows  that 
larger  .stones  have  been  removed  where  they  were 
easily  accessible  along  the  public  highway.  They 
were  traced  only  for  a  distance  of  24  feet  near  to 
the  lawn  fence  of  Wilderspool  House,  where  ex- 
cavation necessarily  ceased.  Here  the  width  wa>s 
about  12  feet  and  the  stones  in  three  or  four 
courses,  but  of  small  dimensions  and  very 
irregixlar. 

EAST  SIDE.  On  this  side  the  foundations  of 
the  rampart  were  traced  for  a  distance  of  74i  feet, 
commencing  at  the  south  fence  of  the  same  lawn, 
and  found  to  be  merely  a  layer  of  nibble  nine 
to  ten  feet  wide,  without  squared  facing  stones. 
Search  for  the  foundations  was  made  by  means 
of  trenches  in  the  same  direction  beyond  this, 
Ijut  only  slight  traces  in  the  shape  of  patches  of 
rubble  and  a  layer  of  clay  weie  met  with.  To- 
wards the  south  side  of  the  field,  where  was  once 
a  garden  or  shrubberj-,  they  appear  to  have  been 
entirely  eradicated. 

SOUTH  SIDE.  For  several  years— 1895-6-7-8— 
previous  to  the  commencement  of  systematic  ex- 
cavation, observations  were  made  on  this  portion 
during  the  excavation  of  a  sand-pit  along  the 
north  bank  of  the  Ship  Canal,  by  kind  permis- 
sion of  the  owner,  Mr.  Frank  Warburton,  and 
among  other  things  discovered  was  the  Roman 
altar  presented  by  that  gentleman  to  the 
museum.  The  princix^al  indication  of  the 
existence  of  the  lampart  was  a  confused  mass  of 
stones  and  clay  over-lying  the  natural  bed  of  pure 
sand  of  glacial  origin  (the  middle  sands  of  the 
local  drift  beds)  forming  the  subsoil.  The  line 
of  the  outer  ditch  (to  be  presently  described)  was 
here  fortunately  observed  and  carefullj-  noted. 
and  was  the  only  certain  indication  of  the  posi- 
tion of  the  ramijart  on  this  side. 

In  a  large  number  of  cross  sections  a  V-shaped 
ditch, six  to  eight  feet  in  width  and  two  and  a  half 
to  three  feet  in  depth,  at  the  level  of  the  undis- 
turbed ,subsoil,  was  found  at  an  average  distance 
of  nine  feet  from  the  outer  face  of  the  rampart, 
the  intervening  space  (or  berme)  being  left  to 
prevent  the  wall  from  being  undermined  and 
falling  into  the  ditch.  To  these  dimensions  some 
addition  must  be  made,  probably  about  a  foot, 
for  the  depth  of  surface  soil  at  the  period  of  its 
construction.    Thus  they  conform  roughly  to  those 


of  the  fossa  of  the  later  Imperial  or  Hyginian  en- 
campment, of  which  the  breadth  was  to  be  at 
least  five  feet  and  the  depth  three  feet. 

AREA.  The  position  of  only  one  of  its  sidesand 
one  angle  having  been  fully  determined,  it  was 
only  possible  to  estimate  tlie  size  and  shape  of 
the  fortification  approximately  by  extending  the 
lines  of  the  outer  ditch  upon  the  plan  until  they 
met.  In  this  Avay  a  trapezium  or  figure  with 
four  unequal  sides  Avas  formed  measuring  454 
feet  on  N.,  394  feet  on  S.,  468  feet  on  E.,  and  372 
feet  on  W.,  having  a  mean  length  and  breadth  of 
420  feet  from  N.  to  S.,  and  434  feet  from  E.  to  W. 
Deducting  50  feet  from  these  dimensions  for  the 
width  of  wall,  berme,  or  ditch  on  both  sides  gives 
a  mean  length  and  breadth  for  the  enclosed  area 
of  370  feet  from  N.  to  S.,  by  374  feet  from  E.  to 
W.,  or  a  little  over  three  acres. 

ANGIaE  tower.  There  were  traces  of  an  angle 
tower,  16  feet  square,  projecting  nine  feet,  out- 
side the  rounded  N.W.  angle  of  the  rampart,  in 
the  shape  of  large  stones  deep  down  in  clayey 
soil  at  the  four  corners,  but  no  continuous  wall- 
ing. 

BALLISTARIA.    Foundations  of  buttresses  or 
solid  rectangular  towers  built  up  against  the  ram- 
part were  found  on  the  east  and  west  sides,  in  the 
shape  of  large  boulder-stones  and  blocks  of  sand- 
stone set  in  stiff  boulder-clay  deep  down  in  the 
ground.     That  on  the  west  measured  13  feet  along 
the  outside  face  of  the  rampart  by  five  to  seven 
feet,  and  was  placed  near  the  middle,  in  the  an- 
gle of  the  external  wall  of  an  annexe  (to  be  pre- 
sently described)  abutting  on  the  rampart.     That 
on  the  east  consisted  of  a  strong  wall  of  ashlar, 
tAvo  feet  six  inches  thick,  running  26  feet  parallel 
to  the  inside  of  the  rampart,  with  return  Avallsi 
ten  feet  in  length  (oirtside  measurement)  abutting 
upon  the  latter,  the  interval  betAveen  the  Avails 
and  rampart  being  filled  Avith  very  stiff  boulder- 
clay.     Its    position    Avas    31    feet    from    the    lawn 
fence,   or  about  one-third  of  the  length   of  the 
eastern  rampart  from  its  north-east  angle. 

These  solidly  constructed  enlargements  of  the 
rampart  and  the  strengthening  core  of  bonlder- 
clay  insierted  close  to  the  north-Avest  angle  (aboA'C- 
mentioned)  Avere  concluded  to  belong  to  ballis- 
taria  or  platforms  for  supporting  the  artillery 
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(ballistae,  catapiiltae,  onagri,  &c.),  for  miiial  de- 
fence, owin^  to  their  resemblance  to  those  found 
in  other  L'oman  fortifications,  where  the  lar<,'e 
riQughly  rounded  stones  used  as  missiles  were 
also  met  with,  at  Housesteads  (Borcovicu.s)*  and 
High  Eochester  (Brenieniuni),  upon  or  near  to 
the  great  wall  of  Hadrian,  and  al  Croy  near  to 
one  of  the  sod  platforms  upon  the  Antonine 
wall.f 

The  character  of  the  .superstructure  of  the 
rampart  and  its  appearance  when  comph'te  may 
be  inferred  from  the  remains  and  from  those  of 
other  Roman  towns.  The  wall  at  Wroxeter 
(Uuiconium),  three  miles  in  circuit  and  averayinj,' 
six  feet  wide,  "consisted  inerely  of  large  cobble 
stones  (or  small  boulders),  and  broken  stones 
from  the  ciuarry,  which  had  been  placed  together 
Avithout  any  order,  and  embedded  in  clay,"  .  . 
"with  its  sides  tolerably  smoothed,  but  with  no 
evidence  of  facing  stones. "J  Stitf  boulder-clay 
was  employed  in  every  structure,  often  alone,  at 
Wilderspool.  The  widtli  of  the  foundations,  nine 
feet,  and  the  mass  of  clay  and  j  ubble  covering 
the  site  show  that  the  interior  of  the  rampart 
was  composed  of  rubble,  earth,  and  clay,  built 
"anyhow,"  as  at  Uriconium,  while  the  rows  of 
facing-stones  are  evidence  that  it  was  coated 
Avith  an  outer  shell  of  masonry,  nine  to  14  inches 
thick  (the  width  of  the  stones)  as  at  Melandra, 
near  Glossop,  and  at  Gellygaer,  near  Cardiff,  &c. 
The  stones  of  the  outer  casing  appear  to  have  been 
laid  in  lime  mortor,  of  which  slight  traces  were 
found  under  those  of  hirger  dimensions,  where 
it  was  less  accessible  to  the  roots  of  plants,  which 
often  foiined  a  matted  covering  upon  them.  They 
were  evidently  split  with  wedges,  as  they  are  not 
tool  marked,  and  a  partly  worked  stone 
deposited  in  the  Museum  to  show  the 
mode  of  working,  has  a  groove  worked  with  a 
pick  along  the  edge  of  its  rough  face  for  the 
insertion  of  wedges,  and  among  the  iron  obje<'ts 
so  deposited  there  is  also  one  of  the  wedges.  The 
wide  joints  between  some  of  these  roughly 
squared  blocks  are  tightly  packed  with  thin 
flakes  of  the  same  kind  of  red  .sandstone.      They 


*  Bruce" s  Uoman  Wall,  ed.  1867,  p.  31. 
t  Tlie  Antonine  Wail   Beporl  of  the   Glasgow  Arch.  A'oc, 
pp.  52  and  144. 

I  ■Wright's  Uriconium,  p.  97. 


are  laid  lengthwise  along  its  axis,  and  not 
across  the  Midth  of  the  wall,  another  indication 
that  they  are  a  mere  revetting  and  not  belong- 
ing to  a  regularly  constructed  wall  of  masonry.  In 
the  latter  case  the  stones  are  invariably  tapered 
and  laid  lengthwise  into  the  thickness  of  the 
wall  to  afford  space  for  the  gi'outing  and  a  tiim 
hold  on  the  inside,  as  well  as  a  close  joint  to  pre- 
vent the  insertion  of  levers  on  the  outside,  the 
Komans  being  excellent  masons.  This  outer  cas- 
ing, if  can  ied  a  few  feet  above  the  ramijart  walk, 
would  form  a  parapet  for  xiiotecting  the  de- 
fenders. 

The  platform  oi'  foundation  was  laid  directly 
ujion  the  natural  surface,  withoiit  bedtling  or 
excavation,  and  the  original  layer  of  black  peaty 
sa)id,  nine  to  twelve  inches  thick,  with  "silver 
sand"  beneath,  everywhere  underlies  it. 

G.VTEWAYS.  Where  a,  road  enters  through 
the  rampart  there  of  necessity  must  have  been  a 
gateway.  A  causeway  ten  feet  wide  was  described 
as  striking  off  from  the  Via  on  the  west  side 
near  to  the  N.W.  angle,  and  search  was  made  on 
either  side  for  foundations  of  the  gateposts. 
These  Avere  of  Avood,  or  the  stones  had  completely 
disappeared,  but  there  Avere  signs  of  bedding  in 
squares  five  feet  Avide  and  15  feet  apart  descend- 
mg  to  a  great  depth  in  these  positions.  A  por- 
tion of  the  AA-orn  and  mucli  oxidised  iron  ring 
with  which  the  pivot  of  one  of  the  wings  of  the 
great  Avooden  gate  Avas  shod  Avas  found  near 
them. 

A  little  further  south,  at  90  feet  fioni  the  north 
fence,  tlieie  Avere  large  blocks  of  sandstone,  tAVO 
on  the  outer  and  one  on  the  inner  face  of  the 
jampart,  i)i  position  for  supporting  jambs  or  gate- 
posts, the  passage  betAveen  them  being  only  four 
feet,  and  there  Avas  a  fourth  still  larger  block 
on  the  inside  four  feet  further  apart.  If  any 
opening  existed,  it  could  only  have  been  for  a 
doorway,  as  there  was  no  trace  of  pavement  be- 
yond a  few  feet  outside. 

There  Avere  no  traces  of  gateposts  on  the  sides 
of  the  narrow  causeway  Avhich  left  the  Via  at 
right  angles  and  crossed  the  western  rampart 
near  the  middle. 

In  digging  the  sand  I'it  where  Ihe  Via  enters 
from  the  south  tAvo  large  square  sandstone  blocks, 
tAVO  feet  eight  inches  Avide  by  eight  inches  thick. 
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were  found  bedded  on  a  layer  of  very  stifi'  clay  in  two  (now  in  the  Museum),  measuring  origin- 

teu  feet  square  by  eiglht  or  nine  inches  thick  at  ally  22  inches  square  by  18  inches  thick,  having 

a  depth  of  four  feet  below  the  gra-s, in  position  for  a  smoothly  worn   conical   hoi©  from   five   and  a 

supporting  the  pillar  of  a  gateway.     They  were  quarter  to  four  inches  in  diameter  for  the  pivot 

set  corner  to  corner,  and  two  stones  necessary  to  of    the   wooden    gate.     About    half    of    the    iron 

complete    the    square    had    evidently    been    ah-  pivot-ring,   much    worn    and    corroded,   was  also 

stracted.      Close  by  was  the  socket-stone  broken  found  in  its  vicinity. 
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III. 


FORTIFIED  EXTERNAL  ANNEXES.  These 
are  at  tlie  extreme  ■west  of  the 
Wilderspool  brewery  field,  outside  the 
principal  fortification  described  in  Part 
II.  The  ninaiiis  are  those  of  thiee 
parallel  wall-  ruiiiiiny;  from  east  to  west,  and 
abutting  on  tiie  outer  face  of  the  west  rampart. 
They  are  carried  across  the  external  fossa,  after 
it  has  been  filled  up,  on  a  6-inch  layer  of  stiff 
boulder  clay,  and  have,  therefore,  been  added  on 
subsequently  to  the  erection  of  the  main  en- 
closure. There  are  no  return  walls  at  their 
outer  (western)  extremities,  where  they  terminate 
in  ragged  edges  on  the  verge  of  an  old  sand-pit, 
and  no  estimate  can  be  formed  of  their  original 
dimensions. 

Commencing  at  the  south,  the  first  of  these 
foundations  strikes  off  at  right  angles  to  the 
main  rampart  at  64  feet  from  the  south  fence  of 
the  brewei-y  field  and  extends  for  a  distance  of 
47  feet,  consisting  of  a  layer  seven  feet  wide  and 
one  foot  six  inches  deep  of  sandstone  blocks  and 
rubble,  consolidated  with  loamy  sand,  at  a  depth 
in  some  places,  of  only  eight  inches  below  the 
present  surface.  The  shallowness  of  the  soil  at 
this  spot  is  due  to  the  adjacant  sand-pit,  which 
has  caused  a  sudden  fall  of  nine  feet  in  the 
ground,  and  cleared  away  all  the  Roman  remains 
that  ever  existed  beyond.  Having  been  covered 
and  forgotten,  three  deep  trenches  had  to  be  cut 
doAvn  to  the  bottom  of  the  pit  to  ascertain  the 
cause  of  the  depression. 

At  an  interval  of  73  feet  further  northward,  or 
144  feet  from  the  south  fence  of  the  field,  the 
second  wall  extends  for  a  distance  of  .50  feet  and 
is  nine  feet  wide  by  two  feet  six  inches  deep 
at  two  feet  below  the  sod.  On  both  sides  the 
foundations  are  lacked  with  ashlar,  the  stones  lic- 
ing  squared  by  splitting  with  wedges,  and  those 
on  the  north  side  being  larger  than  on  the  other, 
showing  the  latter  to  belong  to  the  outside,  and 
the  wall  itself  to  be  on  the  north  side  of  the  an- 
nexe. 

In  the  space  between  these  two  walls  were  the 


remains  of  two  elongated  furnaces  or  lires  sur- 
rounded on  all  sides  by  clay  floors,  which  were 
coucluded,from  their  shape  and  accompaniments, 
to  have  been  used  by  flint  glass  makers,  speci- 
mens of  clear  glass  (crystallinum)  ornamented 
with  circular  incuse  facets  being  found  in  the 
body  of  the  clay.  These  glass  makers'  furnaces 
are  fully  described  in  Part  X. 

The  foundations  of  the  third  wall  are  at  178 
feet  further  north  from  the  preceding,  or  230 
feet  from  the  south  fence.  They  are  six  feet  six 
inches  wide  and  extend  45  feet  from  the  west 
rampart,  but  they  were  found  to  be  much  tum- 
bled and  difficult  to  trace  owing  to  the  nearness 
together  of  the  young  trees  in  this  part  of  the 
plantation.  This  obstruction,  which  it  was 
found  impossible  to  overcome,  prevented  any 
satisfactory  exploration  Avhere  the  remains  ap- 
peared to  be  most  interesting.  Clay  floors  and 
furnaces  were  uncovered  on  both  sides,  beyond 
the  trees,  and  in  a  rubbish-pit  between  them  and 
the  rampait  a  number  of  interesting  objects  in 
bronze,  fragments  of  crucibles  containing  bronze, 
glass  waste,  and  animal  remains  (identified  by 
Prof.  Boyd  Dawkins  and  to  be  described  subse- 
quently) were  discovered. 

FOUNDATIONS  OF  DWELLINGS  OR 
WORKSHOPS.  For  understanding  the  char- 
acter of  these,  some  ])reliminary  re- 
marks are  necessary  as  to  the  materials 
of  which  they  are  constructed.  The 
Romans  were  not  only  skilled  masons,  but  they 
were  expert  in  adapting  any  kind  of  materials 
that  came  nearest  to  hand  for  building  pui-poses. 

In  the  South  they  employed  flints,  chalk,  &c., 
in  the  North  freestone  and  lime  grouting,  fur- 
ther north  vnils  or  turf,  in  the  West  and  in  our 
own  locality  red  sandstone  and  Ijoulder-clay  for 
the  construction  of  walls. 

Not  only  were  the  Romans  much  indebted  to 
the  local  boulder-clay  for  the  comfort  and  sta- 
bility of  their  dwellings,  but  we  also  are  greatly 
indebted  to  the  same  material  for  the  preserva- 
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tion  of  the  remains  from  decay  aud  removal  for 
the  sake  of  the  material,  &c.,  a.nd  for  the  pre- 
servation of  their  shape  and  consequently  for 
our  knowledge  of  their  intended   purpose. 

The  local  stony  clay  or  boulder-clay  is  a  re- 
markable feature  owing  to  its  purity,  hardness, 
and  extent.  It  comes  to  the  siirface  over  a  gi'eat 
portion  of  the  town  of  Warrington,  and  under- 
lie.i  the  soft  alluvial  clay  forming  the  bed  of  the 
river  Mersey  at  a  depth  of  18  feet.  On  the  Che- 
shire side  it  appears  iipon  the  surface  at  Ackers 
Pits,  quarter  of  a  mile  to  the  west,  and  it  forms 
a  layer  one  foot  six  inches  thick,  under  six  or 
eight  feet  of  sand,  at  Stockton  Heath,  to  the 
south  of  the  o-ppidum,  iipon  which  the  potteir's 
kilns  recently  imcovered  are  based. 

There  is  no  natural  bed  of  clay,  but  a  deep  bed 
of  pure  sand  forming  the  sub-soil  tipon  the 
site  of  the  Eoman  oppidum,  aud  the  pre^-ence  of 
clay  in  such  enormous  quantities  is  the  result 
of  Roman  industry.  Many  structures  such  as 
kilns,  ovens,  fire-places  for  caldrons,  reverbera- 
toiy  furnaces,  lires,  hypocausts,  &c.,  have 
been  formed  entirely  of  this  material.  The 
trouble  of  brickmaking  was  saved  by  moulding 
the  plastic,  well-puddled  mass  into  the  required 
shape,  and  after  natural  drying,  hardening  by 
means  of  the  ordinary  fires  of  dried  wood  inside 
the  fire-holes. 

Owing  to  the  shallowness  of  the  surface  soil, 
about  one  foot  three  inches,  covering  the  le- 
mains,  only  the  foiindations  (or  underground 
courses)  of  walls  have  as  a  rule  been  found.  Walls 
of  dwellings  had  invariably  a  bottom  course  or 
bedding  of  stiff,  well-puddled  brown  clay  three  or 
four  inches  thick,  exceeding  in  width  the  next 
course  of  stones  above  them,  thus  serving  as  a 
"damp-course,"  against  both  ascending  and  de- 
scending moisture,  sand  being  a  solid  foundation 
when  covered  from  wind  and  rain. 

Clay  was  the  material  invariably  used  for  in- 
terior floors  of  both  huts  and  halls.  It  aNo 
formed  a  large  portion  of  the  superstructiires, 
but  this  is  a  branch  of  the  subject  which  can  be 
more  satisfactorily  dealt  with  after  the  remains 
of  ordinary  dwellings,  which  were  two  in  num- 
ber, have  been  described. 

LONG  CORRIDOR  HOUSE.  The  only  re- 
m,ains       of        this        description        inside      the 


fortified  areas  are  (1)  the  founda- 
tions of  two  walls  nearly  parallel  (four 
to  seven  feet  apart)  and  two  feet  six  inches  wide, 
running  from  east  to  west  near  to  the  north- 
west corner  of  the  main  enclosure,  at  86i  feet 
from  the  north  fence  of  the  field  along  GreenalTs- 
avenue.  The  northmost  commences  at  21  feet 
from  the  edge  of  the  west  Via  and  extends  40 
feet  in  an  eastward  direction.  It  consists  of  a 
2-inch  layer  of  stiff  brown  clay  overlaid  with  one 
or  two  courses  of  sandstone  rubble.  The  south- 
most  and  more  substantial  of  the  two  founda- 
tions extends  from  and  at  right  angles  to  the  Via 
for  a  distance  of  80  feet,  and  may  still  be  traced 
at  a  depth  of  one  foot  ten  inches  below  the  grass 
and  96  feet  from  the  north  fence.  It  is  com- 
posed of  similar  materials,  but  there  are  two 
courses  of  squared  facing  stones  on  either  side 
one  foot  six  inches  deep  above  the  clay  bedding. 
Of  the  west  or  front  wall  along  the  edge  of  the 
Via  there  remained  only  a  layer  of  large  l^nhewn 
blocks  of  red  sandstone  four  feet  wide  and  30 
feet  six  inches  in  length,  its  total  frontage,  in- 
cluding the  corridor  and  north  wall,  being  42 
feet  six  inches,  indicating  that  the  mam  building 
on  this  side  was  gable-ended. 

Prolonged  search  for  return  walls  at  the  oppo- 
site end  and  party  walls  throughout  the  length 
of  the  building  resulted  in  nothing  very  definite. 
Along  the  east  and  south  sides  there  was  no  con- 
tinuous walling,  but  deeply  bedded  sandstone 
blocks  and  patches  of  rubble  at  wide  and  irre- 
gular intervals  were  inferred  to  be  the  founda- 
tions of  stylobates,  or  supports  for  wooden 
columns,  which  by  their  position  gave  a  width 
of  span  for  the  roof  and  extreme  width  of  the 
building  of  26  to  27  feet  over  all.  A  large  tree 
prevented  the  exploration  of  the  interior  at  the 
west  end,  where  there  were  traces  observed  of 
massive  clay  floors  and  furnaces  or  ovens.  At 
the  east  end  merely  a  few  patches  of  rubble  pave- 
ment or  pitching  were  uncovered  here  and  there. 
On  the  south  side,  near  the  middle,  at  44  feet 
from  the  Via  and  12  to  14  feet  from  the  principal 
north  wall,  80  feet  long,  above  described,  there 
was  a  clay  floor  which  included  a  novel  feature 
in  the  construction  of  a  Roman  dwelling  in  the 
shape  of  two  hollow  platforms  of  burnt  clay  or 
terra  cotta  at  either  end  connected  ivith  fire- 
holes,     which     were     evidently    suspensurae     or 
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Ifypocausts  for  Avarmiiig:  the  apaitment.  They 
were  placed  lengthwise  across  either  end  of  the 
latter,  their  surface  being  level  with  that  of 
the  floor,  which  was  a  layer  of  clay  three  to  five 
inches  thick,  and  they  were  connected  by  small 
flues  seven  inches  in  diameter  running  under- 
neath like  rabbit-burroAvs  on  both  sides  of  the 
floor.  There  were  no  traces  of  surrounding  walls, 
which  were  probably  of  M-ood  and  had  dis- 
appeared, but  the  approximate  dimensions  of  the 
floor  and  platforms  or  entire  chamber  were  18 
feet  from  east  to  west  by  nine  or  ten  feet.  The 
west  end  platform  was  nine  feet  from  north  to 
south  by  five  feet  and  one  foot  eight  inches  in 
depth ;  the  heating  chamber, five  feet  by  two  feet 
six  inches  along  the  same  lines  and  nine  inches 
high  in  the  centre  of  the  dome,  which  sprang 
directly  from  the  base  all  round  the  inside.  The 
thickness  of  the  clay  cover  was  from  five  inches 
to  one  foot  two  inches.  The  fire-hole  was  a  square 
projection,  four  feet  four  inches  in  length  by 
three  feet  two  inches  in  width,  placed  under- 
ground a  few  inches  lower  than  the  platform  on 
the  west  side,  and  connected  with  the  hollow 
chamber  by  a  flue  one  foot  four  inches  in  length, 
and  ten  inches  by  six  inches  in  width  and  depth. 
The  sides  and  bottom  of  the  fire-hole  were  lined 
with  calcined  clay  and  its  top  covered  with  slabs 
of  sandstone  and  limestone  reddened  or  reduced 
to  powder  on  the  inside  by  heat. 

The  corresponding  dimensions  of  the  east  end 
platform  were  nine  feet  six  inches,  five  feet  six 
inches,  two  feet  ten  inches  (length,  breadth  and 
depth);  its  hollow  interior,  seven  feet  by  two 
feet  eight  inches  and  one  foot  ten  inches  high  in 
the  centre  of  the  dome.  Instead  of  fire-holes  two 
flues,  each  sLs  to  eight  inches  in  diameter, 
projected  four  feet  four  inches  from  the  north 
side,  tapering  like  a  pig's  snout  from  five  feet 
outside  diameter  to  about  half  and  entirely  con- 
structed of  calcined  clay. 

There  were  two  large  stones  in  position  for 
forming  a  door-sill  near  the  middle  of  the  main 
north  wall  on  the  side  towards  the  corridor  at 
44  feet  from  edge  of  the  Via,  and  the  surface  of 
the  corridor  for  a  distance  of  12  feet  six  inches 
further  eastward  was  paved  with  small  slabs  of 
sandstone  and  fragments  of  red  tiles. 

The  remainder  of  this  end  of  the  corridor  was 
the  site  of  an  iiion  purifying  or  smithy  furnace 


and  its  accompaniments,  which  appeared  to  be- 
long to  a  secondary  occupation  of  the  building 
and  are  fullj-  described  in  Part  VI. 
The  original  occupier  is  supposed  to  have  been 
the  owner  of  the  adjoining  flint  glass  furnaces 
situated  both  inside  and  outside  the  fortifica- 
tion. 

EAST  SIDE.  A  walled  enclosure  uncovered 
during  1899  on  the  east  side,  marked  insula  hi. 
on  the  General  Plan,  appears  to  have  been  built 
as  a  pentice  or  lean-to  against  the  inside  of  the 
rampart,  there  being  no  other  wall  on  that  side. 
It  encloses  the  extension  of  the  latter,  supposed 
to  be  a  ballistarium,  already  described.  From 
its  eouth-west  angle  to  the  fence  of  the  lawn, 
where  excavation  ceases,  the  length  is  73  feet, 
and  its  width  is  from  18  to  20  feet.  The  follow- 
ing are  the  internal  dimensions  of  its  various 
divisions:  (1),  42  feet  by  5^  feet,  with  extensions 
at  each  end,  15  feet  by  10  feet  and  10  feet  by  3 
feet  respectively;  (2),  20  feet  by  10  feet;  (3), 
10  feet  by  6  feet,  with  one  extension  10  feet  by 
3  feet;  (4),  8  feet  by  6^  feet.  Both  the  inner  and 
outer  walls  vaiied  in  thickness  from  2^  to  3^ 
feet,  and  are  formed  of  sandstone  rubble  with- 
out any  mortar  or  cement,  which  may,  however, 
have  entirely  disappeared. 

FURNACES,  &c.  In  the  floor  of  the  southern 
division  (1),  lying  only  a  foot  below  the  surface 
at  one  end  of  the  contracted  passage  between  the 
two  extensions,  was  a  bed  of  clay  measuring 
about  10  feet  in  length,  3^  feet  in  width,  and  1 
foot  in  thickness,  inside  which  was  enclosed  the 
base  of  a  furnace  for  heating  a  caldron  or  melt- 
ing-pot. The  clay  lining  of  the  furnace  and 
stoke-hole  was  culcined  and  blanched  to  a  light 
buff  colour,  and  the  soft  clay  beneath  was 
reddened  to  a  depth  of  6  inches  by  long  exposure 
to  heat.  The  tile  floor  in  front  was  similarly 
reduced  to  a  dii+y  grey  by  the  hot  ashes;  and 
the  soil  from  within  the  upright  stone  slabs  en- 
closing the  latter  Avas  impregnated  with  char- 
coal. 

The  following  are  the  interior  dimensions  of 
the  furnace:  oval  hearth,  2  feet  3  inches  long 
by  1  foot  5  inches  to  1  foot  8  inches  wide;  stoke- 
hole, 3  feet  3  inches  long  by  1  foot  ^  inches  wide; 
upright   sides,    8  inches  to  1  foot  high.     In  the 
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bottom  of  the  furnace,  on  the  left  side,  there 
was  a  blow-hole  or  twyer  leadiujr  from  the  out- 
side of  the  bed  of  clay. 

In  the  floor  of  the  adjoining,'  diA'ision  (2),  lying 
closely  alongside  the  rampart,  there  was  a 
similar  bed  of  clay,  10  feet  6  inches  long  by  4 
feet  6  inches  wide,  enclosing  a  central  oblong 
cavity,  which  may  possibly  have  been  the  cen- 
tral pit  of  a  composite  hypocaust,  used  for  warm- 
ing the  apartment,  seeing  that  the  whole  in- 
terior lining  was  calcined  by  heat,  and  there 
was  a  narrow  flue  leading  obliquely  from  one 
corner  and  traces  of  a  stokehole  at  the  opposite 
end.  If  this  .--upposition  as  to  its  purpose  be 
correct,  thei'e  would  originally  be  a  hard  burnt 
clay  floor  covering  the  chamber,  of  the  same 
kind  as  was  found  in  a  more  complete  example 
discover^^d  on  the  west  side  during  1900, 
dcLscribed  subsequently.  The  interior  dimen- 
sions were: — Central  cavity,  length  5  feet, 
width  1  foot  6  inches  to  2  feet,  height  of  up- 
right sides,  9  inches;  hoiizontal  flue,  length  2 
to  3  feet,   Avidth  10   inches,    depth   5   inches. 

Outside  the  walled  enclosure,  in  nearly  a 
direct  line  westward'  from  those  just  described, 
there  were  two  beds  of  clay  of  somewhat  larger 
area— (1)  8  feet  by  6  feet,  (2)  11  feet  by  6  feet— 
Avliich  enclosed  in  their  reddened  and  calcined 
interior  the  ))ase  of  a  heating  furnace,  the  walls 
of  which  were  too  much  bioken  down  for  its  in- 
tended purpose  to  be  recognized. 


The  dimensions  of  the  enclosed  furnaces  were : 
(1)  length,  4  feet  6  inches,   (2)   diameter,  3  feet. 

A  raie  medallion  of  Domitian,  much  corroded, 
was  found  (lirect"ly  underneath  the  north  end 
of  the  clay  floor  (2). 

Outside  the  south-west  angle  of  the  enclosure, 
a  square  pit  or  well,  3  feet  6  inches  across,  and 
7  feet  8  inches  deep,  below  the  present  surface, 
steined  with  unhewn  sandstone  blocks  about 
half  way  up,  when  cleared  was  found  to  contain 
besides  the  usual  potsherds  of  common  soft  red 
and  black  unglazed  ware  and  a  few  pieces  of 
Samian,  fragments  of  a  grey  vase,  with  raised 
frilled  edges  covering  the  bulge  in  a  sort  of 
lioneycomb  pattern,  little  bits  of  Castor  ware 
with  raised  knobs  in  slip,  two  inch  iron  nails, 
bits  of  lead  and  bone,  and  a  piece  of  bi'onze  mir- 
ror about  lo  inch  square,  containing  so  large  a 
proportion  of  tin  in  its  composition  as  to  be 
smooth  and  uncorroded  on  its  surface. 

During  the  tiiree  seasons  1898-1900,  no  fewer 
than  20  similar  artificial  stages  or  floors,  built 
up  of  massive  boulder-clay,  and  enclosing  the 
jemains  of  furnaces,  flues,  hypocausts,  ovens, 
&c.,  were  examined  and  recorded.  They  afford 
traces  of  various  iiuhistrias,  and  differ  from  any- 
thing previously  described.  The  possibility  of 
explaining  their  destination  is  as  much  due  to 
the  light  they  throw  upon  one  another  as  to  the 
associated  "finds,"  which  aie  purely  Romano- 
British  in  character. 
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CONSTRUCTION  OF  DWELLING-HOUSES. 

No  general  statement  can  be  made 
as  to  the  materials  and  method  of 
construction  of  Roman  d\veIling--houses, 
as  they  variedJ  according  to  requirements 
and  local  material,  and  were  adapted  to  the 
site,  aspect,  and  lie  of  the  ground  in  the  same 
manner  as  our  oAvn.  The  rules  laid  down  by 
their  great  authority  on  the  subject,  Vitruvius, 
(De  Achitectnra),  were  generally  followed, 
but  these  rules  relate  to  all  sorts  of  build- 
ings and  are  contained  in  ten  books,  so  that  any 
summary  of  them  would  be  out  of  the  question. 
It  is,  however,  possible  from  the  specimens  of 
building  materials  collected  and  deposited  in  our 
Museum,  and  from  the  discoveries  made  at  Sil- 
chester  (Calleva),  Cirencester  (Corinium), 
Caerwent  (Venta  Silurum)  and  other  Roman 
towns  excavated  in  recent  years,  to  form  very 
definite  ideas  of  the  superstructure  of  the  Roman 
houses  at  Wilderspool  and  Stockton  Heath. 
Many  of  the  latter  were  mere  huts  for  slaves  or 
sheds  for  covering  Avorkshops;  a  few  were  retail 
sihops  or  dwelling-houses;  and  there  was  prob- 
ably a  forum,  basilica,  and  temple  as  in  all 
Roman  towns.  Behveen  them  there  was  a  great 
difference  in  construction,  just  as  there  was  a 
vast  distinction  between  the  emperor^s  palace, 
with  its  glass  and  marble  walls,  mosaic  pave- 
ments, silver  water  pipes,  and  bronze  roofs,  and 
the  straw-thatched,  clay  built  oasse  of  the 
peasantry  in  Rome  itself. 

HUTS  OR  SHEDS  FOR  WORKSHOPS.  Of  the 
existence  of  these  huts  and  sheds  (casse,  canabse), 
there  is  abundant  evidence  in  the  shape  of  20  or 
30  detached  clay  floors,  usually  placed  .square 
with  the  Via,  but  without  any  order  or  any 
trace  of  surroimding  walls,  which  being  of  wood, 
have  decayed  by  time  or  been  destroyed  by  vio- 
lence. Such  floors  are  still  quite  common  for  the 
kitchens  and  outhouses  of  Lancashire  and  Che- 
shire farms,  and  for  cottages  in  the  remote  parts 
of  Scotland,  Ireland,  and  Wales,  and  their 
durability  is  proved  by  their  existence  after  15 
or  16  centuries. 


They  have  usually  a  hearth  in  the  shape  of  a 
raised  platform  of  the  same  material  at  one  end, 
set  round  with  kerb-stones  and  reddened  and 
calcined  by  heat  along  the  middle. 

There  is  a  curious  piece  of  evidence  that  some 
of  these  erections  on  the  north  side  of  the  civitas 
were  thatched  in  the  shape  of  a  sling-ball  of  red 
baked  clay,  roughly  spherical,  U  inch  in  diame- 
ter, and  weighing  Ifoz.,  which  was  found  at  the 
bottom  of  a  leaf  or  drain,  along  with  corroded 
iron  pellets,  and  a  three-bladed  and  barbed  iron 
arrow  head  clo.se  to  the  bronze  founder's  work- 
shop. Red-hot  baked  clay  sling-balls  and  fiery 
darts  are  stated  by  Ca:>sar  (De  Bello  Gallico,  V., 
35)  to  have  been  used  by  the  Nervii  against 
Cicero's  camp  during  a  high  wind  to  set  fire  to 
the  soldiers'  huts  which  were  straM'-thatched 
(quae  more  Gallico  stramentis  erant  tectse),  and 
the  discovery  at  Wilderspool  of  such  missiles, 
which  have  also  been  met  with  at  Ardoch,  Glas- 
tonbury, Mount  Caburn,  Higlifield,  &c.,  indi- 
cates that  their  use  was  general  among  the 
Celtic  tribes  during  a  siege,  and  that  they  were 
so  used  at  Wilderspool. 

DWELLING-HOUSES  AND  RETAIL  SHOPS. 

Among  the  building  materials  from  Wilderspool 
and  Stockton  Heath  deposited  in  the  Warrington 
Museum  are:— Bricks:  (1)  measuring  7|  by  7f 
by  21  inches  (tAvo-thirds  of  a  Roman  foot),  orna- 
mented on  one  surface  with  diagonal  ogee  curves 
terminating  at  the  four  corners  in  leaf-shaped 
loops,  —  an  example  of  the  laterculus 
bessalis  of  Vitruvius  (De  Architectura,  V.,  10); 
(2)  measuring  15^  by  10|  by  2^ 
inches  (one  and  a  half  by  one  Roman 
foot),  an  example  of  the  Lydium  or  sesquipeda- 
lian of  Vitruvius.  one  of  the  commonest  pat- 
terns. Besides  these,  which  were  found  too 
deep  down  to  be  got  at  by  the  plunderers,  there 
were  many  fragments.  They  were  evidently 
made  from  heavy  clay,  well  tempered  by  long 
exposure,  being  verj^  dense  and  hard.  The 
modern  practice  is  to  use  the  lightest  possible 
clay  right  oft'  Avithout  any  tempeTing.  These 
bricks  were  principally  ixsed  by  the  Romans  for 
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lacing  and  boiuling  courses  and  quoiiivS  in  flint 
and  nibble  walls,  for  tiirning  arclie'S,  and  for 
covering  hollow  floors  of  liypocausts.  Only  very 
important,  edifices  were  mainly  oonsti-^icted  of 
brick,  such  as  the  basilica  of  Treves  (Augusta 
Trevirortun),  the  capital  of  th,e  Western  Em- 
pire in  the  reign  of  Constant ine  (he  Great,  which 
is  still  standing. 

TILES.  There  are  no  specimens  of  tlie  large 
flanged  tiles  of  Ted  terra-cotta  generally  em- 
ployed by  the  Eonians  for  covering  their  houses, 
as  at  Chester,  Melandra  near  Glossop,  &c.  Stone 
roofing  flags  were  used  instead,  as  at  Wroxeter, 
and  broken  ones  are  lying  in  he^aps  on  the  Siite 
of  the  large  house  now  being  excavated  at  Stock- 
ton Heath.  They  are  usually  hexagonal  in 
shape,  each  side  measuring  about  6  inches,  but 
those  at  the  ridge  are  triangular,  and  the  bottom 
ones  square  to  complete  the  covering.  Their  top 
edges  were  bevelled  to  lighten  them.  Enoaigh 
whole  ones  are  in  the  Museum  to  show  the  pat- 
tern of  the  roof,  several  retaining  the  iron  nails 
in   the  holes  for  fastening  them. 

Several  fragments  of  the  swni-cylindrical  tiles 
called  imbrices,  intended  for  covering  the 
sloping  flanges  of  the  large  square  terra- 
cotta tiles,  but  used  in  this  instance  to 
cover  the  ridge  aloiig  the  edge  of  the  stone  fla^gs, 
have  been  met  with  among  the  latter  at  Stockton 
Heath. 

FLUE  TILES.  These  are  of  red  baked  clay, 
rather  less  than  an  inch  thick,  and  shaped  like  a 
square  tube  (hollow  parallelopipedon),  with  an 
opening  on  one  side  to  admit  hot  air  into 
the  apartment.  They  were  very  plentiful,  as 
shown  by  the  number  of  pieces  tised  for  paving 
floors  and  other  secondary  purposes.  In  the 
Museum  there  are  one  or  two  restored  suffi- 
ciently to  show  their  dimensions  which  are  (1) 
7  inches  square  by  llf  inches  in  length,  with  an 
oa'al  hole  on  one  side  2f  by  3  inches  in  diameter, 
(2)  65  inches  square  by  IIJ  inches  in  length  (one 
Roman  foot).  Outside  they  are  also  scored  on 
one  side  with  wavy  lines  to  seciire  addifsion  of 
the  cement,  and  more  frequently  scratched  with 
a  tiellis  pattern  like  the  paving  tiles  used  in  our 
streets.  They  were  built  into  walls,  or  nailed 
against  them  with  T-shaped  iron  clamps,  in  the 
winter  rooms  of  the  better  class  houses,  wliich 


were  heated  not  by  inside  fires,  but  by  means  of 
hollow  floors  (hypocausts)  connected  with  fire- 
holes  on  the  outside,  a  slave  being  in  attendance 
there  to  maintain  the  fires.  These  flue  tiles 
were  joined  end  to  end  like  little  chimneys,  and 
conveyed  the  hot  air  and  smoke  from  the  under- 
ground channels  up  to  the  eaves  of  the  roof 
sometimes  on  one  side  only,  but  usually  on  all 
four  sides  of  the  apartment. 

IRON.  In  the  Museum  there  are  several  of  the 
T-clamp^j  for  fasten ing  flue  tiles  and  revetting 
tiles  to  walls;  and  a  large  number  of  stout  nails 
about  2  inches  in  length  with  large  round  heads 
for  fastening  stone  flags  to  roofs.  Nails  of  larger 
size  up  to  10  inches  in  length  of  square  section 
with  proportionately  large  heads  were  plentiful, 
indicating  that  heavy  wooden  frames  were  em- 
ployed in  the  construction  of  houses.  In  places 
where  such  large  nails  were  fonnd  without  any 
traces  of  stone  walls  it  was  concluded  that  the 
surrounding  structures  were  mainly  of  wood.  A 
number  of  keys  4  to  5  inches  in  length,  with 
webs  bent  at  right  angles  2  inches  long.and  two 
or  three  half-inch  bits,  indicate  that  the  doors 
of  the  houses  were  provided  with  locks;  and  a 
box  lock  31  inches  square  by  1  inch  thick,  with 
the  two  round-headed  nails  3  inches  long  driven 
obliquely  through  holes  in  the  corners  into  the 
wood  and  preserved  from  decay  by  a  non-cor- 
rodible  lacquer  or  varnish  and  a  covering  of 
charcoal  and  clay,  Avas  found  near  to  the  black- 
smith's shop.  There  is  also  a  loop  hinge  with 
fastening  plate  T)  inches  in  length,  and  the  head 
of  one  bolt  in  j>osition;  also  two  or  three  broken 
and  corroded  hoops  of  strap  iron  which  were 
fastened  to  the  ends  of  the  wooden  pivots  of 
doors  and  gates  to  resist  wear,  such  as  were 
found  inside  their  socket  holes  at  the  gates  of 
the  camps  along  the  line  of  the  Wall  of  Hadrian. 
One  of  the  socket-stones  found  near  to  the  S.W. 
gateway  of  the  fortification  has  already  been  re- 
ferred to.  A  smaller  one  found  at  Stockton 
Heath  is  also  in  the  Museum. 

liEAD.  Sheet  l(':id  was  exteii.-ivcly  n>ed  by  the 
Romans  in  the  construction  of  their  houses  and 
baths,  and  in  providing  a  water  supply,  which 
was  laid  on  in  nearly  the  same  manner  as  our 
own.  The  quantity  of  sheet  lead,  strips,  and 
clippings  obtained  are  sufficient  evidence  that  it 
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was   largely  used  i;pon    the    liouses   at   Wilders- 
pool  for  various  purposes. 

GLASS.  Plate  or  cast  -lass  in  an  unpolished 
condition  and  of  an  impure  bluisli-green  tinge 
was  quite  common.  Many  fragments  were  col- 
lected on  the  west  and  north  sides  of  the  princi- 
pal fortification  at  Wilderspool.  The  largest 
measures  about  3  inches  square  and  3-16th  inch 
thick,  but  a  single  pane  of  similar  character 
found  in  the  gable  end  of  the  apodyterium  of 
the  baths  at  Pompeii  measure<l  3  feet  8  inches 
wide  by  2  feet  8  inches  high  and  2-5th  of  an  inch 
thick.  Glass  was  as  commonly  used  in  Roman 
times  as  now. 

BRONZE.  The  only  specimeins  of  internal 
fittings  in  brass  or  bronze  are  (1)  a  cover  plate 
or  boss  for  the  handle  of  a  door,  and  (2)  a  staple 
or  holdeir  for  a  curtain  rod,  both  very  much  in- 
jured by  corrosion.  Many  small  personal  orna- 
ments in  bronze  Avhich  have  been  found  will  be 
described  later. 

CARVED  STONES.  Unfortunately  these  are  of 
extreme  rarity.  They  were  originally  above 
ground  and  conveniently  placed  for  plunderers. 
The  base  and  capital  of  a  column  apparently  in 
the  Corinthian  style  of  architecture  have  been 
a  long  time  in  the  Museum;  and  part  of  a  cornice 
with  fillet  and  cyma  recta,  in  debased  classic,  has 
recently  been  added.  The  latter  was  found  used 
over  again  with  the  moulding  hidden  along  with 
rough  stones  in  a  wall  of  three  courses,  401  feet 
in  length,  adjoining  the  east  side  of  the  Via  at 
"Roman-road,"  Stockton  Heath. 

Tliere  were  also  found  in  position  and  not  re- 
moved two^  or  three  large  stones  with  square 
mortice  holes  for  re>o«iving  the  tenon  of  an  up- 
right wooden  post.  Another  measuring  20  by 
18  by  13  inches,  with  a  mortice  hole  3.j  inches 
square  by  3  inches  deep,  was  taken  out  of  a 
well.  Such  stones  are  clear  evidence  of  the  use 
of  large  upright  wooden  posts  in  the  construc- 
tion of  adjoining  buildings. 


The  sparse  remnants  above  described  are  suffi- 
cient to  show  that  they  belonged  to  houses  of 
similar  construction  to  those  m  other  Roman 
towns  already  mentioned,  where  the  remains 
discovered  are  more  complete.  At  SilchcK- 
ter,  during  1901,  a  house  was  excavated,  of  which 
part  at  any  rate  was  of  "wattle  and  daub,"  on 
dwarf  walls  of  masonry.  The  fire  by  which  it 
was  destroyed  hiad  converted  the  thick  clay 
plaster  into  brick,  and  casnsed  it  to  retain  the 
impression  of  the  wattles  on  one  side  and  a.  zig- 
zag pattern  stamped  roughly  ui>on  the  other. 
A  farm  building  at  Spoonley  Villa,  Gloucester- 
shire, beside  the  coi;ntry  residence  of  a 
wealthy  Roman,  had  "two  rows  of  pillars  sup- 
poTting  tlie  roof  and  dividing  it  into  a  nave  and 
two  aisles.  54  feet  long  by  34  feet  8  inches  wide. 
The  stone  bases  of  the  wooden  pillars  rest  on 
rough  for;ndations,  and  in  the  top  of  each  block 
is  cut  a  mortice  hole  to  receive  the  tenon  of  a 
wooden  post,  dimensions  15  by  17  inches,  mor- 
tice 4  inches  square  by  3  inches  deep."  (Archseo- 
logia,  vol.  LII.,  part  2,  p.  651).  The  house  now 
being  excavated  at  Stockton  Heath  has  a  row  of 
similar  rough  foundations  for  six  pillars,  its 
dimensions  being  56  feet  long  by  32  feet  6  inches 
wide,  or  nearly  equal  to  those  at  Spoonley  Villa. 
Every  house  in  Pompeii  had  at  least  one  upper 
floor,  and  the  Romans  appear  to  have  had  as 
great  an  objection  as  oiirselves  to  sleeping  on 
the  ground  floor.  A  thickness  of  ashlar  walling 
of  2^  and  3^  feet,  such  as  has  been  found  in  our 
own  Roman  oppidum,  proves  that  the  houses  in 
question  were  at  least  two  storeys  in  height. 
They  were  also  roofed  with  stone  flags  laid  on 
timbers  of  great  strength  supported  partly  on 
wooden  pillars.  They  are  therefore  the  proto- 
types of  the  half-timbered  houses  still  met  with 
in  Lancashire  and  Cheshire,  such  as  Speke  Hall 
and  Old  Moiton  Hall,  from  which  they  are  i-e- 
moved  only  two  or  three  generations  by  lineal 
deiscent,  the  generations  of  such  houses  being 
very  nuicli  longer  than  those  of  their  in- 
habitants. 
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BRITAIN'S   EARLIEST   IRON    FrRNACKS. 

Hand  Bloomekies. — The  discovery  of  iron- 
smelting  furnaces  of  the  Roman  period  is  the 
most  interesting  yet  made  upon  the  site  owing 
to  its  novelty,  its  variety  and  completeness,  and 
its  relation  to  one  of  the  staple  products  of  our 
town  of  many  industries.  Sow  l<ilii  flooi-s,  calcin- 
ing ovens,  smelting  and  crucible  or  lefining  fur- 
naces have  been  uncovered  in  four  separate 
spots;  specimens  of  clayband  and  hsematite 
ores,  unspent  charcoal  and  canncl  and 
ordinaiy  mineral  coal,  slag  and  cinder,  and  iron 
in  separate  stages  of  manufacture  (cast  and 
pure)  have  been  collected  from  the  vicinity  of  the 
furnaces  and  deposited  in  the  Museum;  and  no 
fewer  tlian   20  sanii)ips  of  ore,  slag,   cinder,   and 


calcined  clay  from  the  walls  of  furnaces  (the 
nature  of  which  will  be  fully  specified)  have 
been  analysed  by  Mr.  Andrew  Harley,  of  the 
Coalbrookdale  Co.,  Limited  (thiough  the  inter- 
vention of  ;\Ir.  F.  W.  Monks,  of  Messrs.  Monks, 
Hall  and  Co.,  Warrington),  and  by  Mr.  Fredk. 
G.  Ruddock,  F.I.C.,  public  anal.yst,  an  ex- 
pert of  long  experience  in  the  analysis  of  iron 
and  its  ores. 

The  anticiuity  of  the  slags  has  been  demon- 
strated by  their  composition;  association  with 
abundant  fragments  of  Samian  and  otheir 
descriptions  of  Gallo-Roman  and  Romano- 
British  i^ottery  and  coins  of  the  Higher  Empire, 
leaves  no  uncertainty  as  to  the  Roman  origin  of 
the  furnaces. 
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BASE    or    SMELTING    EURNACE    (WEST   VIEW),    WILDEESPOOL,    NEAR    WARRINGTON. 
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BASE    OF    IRON    SMELTIXG    HEARTH    (EAST    VIEW),    AT    WILDERSPOOL. 
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IRON      SMELTING      FURNACES     FOUND      AT      WILDERSPOOL      1899. 
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IRON  FURNACE  I.  The  earliest  dis- 
covered and  most  complete  of  the  iron 
smeltiiij;:  fiiniaoes  (I.)  was  on  the  top  of 
the  slope  at  the  south-west  corner  of  the  VVildeis- 
pool  brewery  field,  at  31  feet  from  south  fence 
of  the  latter,  and  27  feet  from  the  face  of  the 
AVtstein  lanipait,  and  was  covered  by  only  six 
to  nine  inches  of  surface  soil  (most  of  which 
had  been  previously  removed  to  the  adjoiuin<,' 
sand  pit).  It  consisted  of  a  roughly  T-shaped 
furnace  cavity  enclosed  in  a  platform  of  stiff 
boulder-clay.  The  latter  was  from  6  inches  to  2  feet 
6  inches  thick,  in  the  shape  of  two  oblongs  con- 
joined, mea-suring  13  feet  4  inches  by  5  feet,  and 
9  feet  6  inches  by  6  feet  respectively,  both  lying 
lengthwise  from  north  to  south  ot  in  line  Avith 
the  Via.  In  the  midst  of  the  larger  or  west 
limb  of  (lie  platform  and  forming  the  cross-head 
of  tbe  T  was  a  circular  pit  2  feet  4  inches  in 
diameter  and  3  to  4  inches  in  depth, 
having  a  fantail-shaped  fine  or  stoke- 
hole opening  fiom  it  northwards,  4  feet  4  incibes 
in  length,  its  width  increasing  from  1  foot  to  2 
feet  1  inch,  and  its  depth  decreasing  from  4 
inches  to  1  inch  outwards.  Striking  off  at  right 
angles  to  the  flue  at  1  foot  3  inches  from  the 
circular  pit  there  Avas  a  sloping  trough  closed  at 
the  outer  end  with  clay,  6  feet  6  inches  in  length, 
its  width  increasing  from  1  foot  to  1  foot  11 
inches,  and  its  depth  from  6  inches  to  1  foot  6 
inches  below  the  level  of  the  flue,  thus  forming 
a  guttei-  and  basin  for  directing  and  collecting 
the  molten  stream  from  the  furnace.  A  covered 
duct  or  return  pipe  from  the  outer  end  of  the 
flue  to  the  top  of  the  sloping  trough,  and  passing 
through  the  clay  floor,  served  to  convey  any 
molten  metal  into  the  tiough  which  had  run 
past  its  open  mouth. 

The  interior  of  these  cavities  was  calcined  to 
a  dirty  grey  or  light  buff  terra-cotta  for  a  depth 
of  2  inches,  and  the  clay  for  more  than  a  foot 
beyond  was  reddened   by  long  continued   heat. 

The  solidity  of  the  base  of  the  furnace  indi- 
cates that  it  was  a  permanent  structure,  and 
though  there  was  no  trace  of  a  chimney,  it  may 
be  inferred  that  the  circular  heartii  or  pit  was 
surmounted  by  a  shaft  of  greater  or  less  eleva- 
tion, probably  three  or  four  fe«t,  for  creating 
a  draught.  The  flue  and  sloping  trough  were 
also  partly  or  entirely  overarched,  the  latter  be- 


ing found  completely  clicked  by  a  mass  of  clay 
reddened  liy  heat  and  fragments  of  calcined 
upper  crust  from   its  overarched  covering. 

Fiom  the  shape  of  the  cavities  it  may  be  con- 
cluded that  the  iron  ore  was  smelted  by  a  con- 
tinuous process,  wliereby  the  products  of  the 
circular  heartli  \ve<re  at  proper  intervals  run 
down  into  the  basin  at  the  bottom  of  the  V- 
shaped  gutter,  and  there  separated.  The  lighter 
slag  was  proliably  removed  by  levigation  or 
skimming  over  the  lip  of  the  basin,  and  the  iron 
then  ladled  or  tapped  into  clay  moulds. 

These  conclusions  as  to  the  mode  of  working 
drawn  from  the  shape  of  the  furnace  were  con- 
firmed by  the  position  just  outside  the  rim  of 
the  basin,  at  from.  2  feet  to  2  feet  6  inches  below 
the  grass,  of  a  deposit  blackened  by  spent  char- 
coal, fully  9  feet  in  diameter  and  6  inches  deep 
of  slag  mixed  with  fragments  of  cannel  and 
ordinary  mineral  coal  in  little  cubes,  as  Avell  as 
two  nodules  of  clay-ironstone  and  two  small 
fragments  of  red  haematite.  The  analysis  of  the 
latter  by  Mr.  Harley  gave  the  folloMing  results: 

No.  1.  No.  2. 

Ferric  oxide  90.560  96.12 

Iron  pyrites  —  1.05 

Alumina —  slight  trace 

Lime  slight  trace ,, 

Magnesia   ,,  ,, 

Phosphoric ,,  ,, 

Sulphuric  ,,  ■ — 

Manganic  —  ,, 

Siliceous  matters        9.384  1.75 

Both  samples  were  red  when  ground.  No.  1  con- 
taining more  impurity,  and  No.  2  being  very 
hard  and  slightly  crystalline  on  the  edges. 
Several  lumps  of  the  slag  were  examined  by  him 
but  found  to  be  very  much  alike,  and  the  jmu- 
ticulars  of  only  one  need  be  stated. 

Silica 59.65 

Alumina 13.41 

Manganic  oxide   .20 

Ferrous  oxide    18.14 

Ferric  oxide  3.84 

Phosphoric  acid    .48 

Iron  pyrites  1.46 

Carbonaceous  matter  and  moisture  3.18 


100.36 
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Ill  the  opinioii  ot  Mr.  Ruddock,  "such  a  com- 
position of  slag  could  only  be  produced  direct 
from  the  ore,  ait  a  high  temperature,  in  a  smelt- 
ing furnace."  That  it  is  an  ancient  slag  is  evi- 
dencetl  bj-  the  entire  absence  of  lime,  of  which 
from  20  or  30  per  cent,  is  usually  found  in 
modern  slag,  the  use  of  lime  as  a  flux  for  remov- 
ing silica  being  unknown  to  the  ancients.  A 
large  proportion  of  the  iron  itself  was,  in  conse- 
quence, necessarily  consumed  for  fluxing  the 
silica,  causing  great  waste  of  material,  as  will 
be  seen  from  some  of  the  analyses  of  slags  to  be 
given  subsequently. 

In  order  to  leave  no  room  for  doubt  as  to  the 
purixwe  for  which  the  furnace  was  employed, 
the  composition  of  the  calcined  skin  from  its 
interior  was  ascertained  by  Mr.  Harley,  with 
the  following  results: — Silica  53.00,  alumina 
22.17,  lime  2.07,  magnesia  3.38,  oxide  of  iron  8.40, 
water  of  composition  5.44,  moisture  at  lOOdegs. 
C.  3.31.  The  percentage  of  ferric  oxide  in  the 
natural  clay  of  which  the  furnace  was  con- 
structed is  only  2.43,  showing  that  a  good  deal  of 
iron  was  absorbed  from  the  opeiations. 

That  the  Romans  made  and  used  cast  iron, 
though  formerly  denied,  is  now  certain,  from 
the  discovery  in  1901  of  a  Roman  cast-iron 
statuette  in  a  slag  heap  at  Beaufort  Park,  near 
Hastings,  with  other  remains,  M-hich  were  ex- 
hibited in  Lewis  Castle  on  the  19th  December, 
1902;  and  from  the  composition  of  a  squarish 
block  of  cast-iron  found  beside  the  iron  purify- 
ing or  crucible  furnace  I.,  already  referred  to 
and  to  be  described  later. 

The  Roman  origin  of  th©  furnace  last  described 
is  thus  evident  from  its  surroundings  and   posi- 


tion in.side  a  Roman  town  with  a  population  en- 
gaged in  various  industries.  It  is  also  proved 
by  the  following  list  of  objects  found  in  its 
immediate  vicinity: — Plain  bronze  ring  |-inch 
in  diameter;  iron  knife,  a  number  of  iron  nails 
about  2  inches  in  length ;  flat  disc-shaped 
spindle-whorl  of  lead,  1  inch  in  diameter,  and 
\  inch  hole,  i  inch  thick.  POTTERY.  Small 
broken  and  distorted  hand-lamp  (lucerna),  of 
common  soft  red  paste;  two  whole  members  of  a 
tiiple  vase  of  the  same  kind  of  ware,  washed 
over  with  thin  white  clay  slip,  with  internal 
communication,  globular  in  shape,  2^  inches 
high;  portion  of  mortarium  of  white  Broseley 
clay,  broken  and  worn  away  at  the  base, stamped 
with  potter's  name,  Gexiali,  across  the  rim, 
found  2  feet  below  the  clay  floor  adjoining  the 
flue  or  stokehole  of  the  furnace;  broken  handle 
of  amphora  stamped  with  potter's  name, 
QsA&EE;  fragment  of  base  of  amphora,  scratched 
with  numbed-  Ixiii.s  (635  ounces),  indicating  the 
weight  of  the  empty  vessel;  fragments  of  so- 
called  Samian,  embossed  and  plain;  necks  of 
amiJiilhe  of  red  and  white  paste  ;  many  frag- 
ments of  olhe  and  patella^  of  common  soft  red 
and  black  smoke-tinted  ware;  brick,  measuring 
'<i  by  7f  by  2^  inches,  or  two-thirds  of  a  Roman 
foot ;   broken  pieces  of  stone  roofing  slabs. 

Traces  of  an  enclosing  wall  belonging  to  a 
sllied  or  workshop  were  found  a  few  feet  south 
from  the  fuinaoe;  and  upon  the  north  side  a 
la.yer  of  yellow  powdery  burnt  sand  and  a  small 
flagged  pavement.  On  the  east  side  investiga- 
tion was  stopped  by  the  plantation,  and  on  the 
west  by  the  old  sand  pit,  which  were  close  at 
hand. 
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Smelting  Hearth  II.— The  base  of  another 
rude  iron  snieltinj;:  hearth  was  situated  on  the 
north  side  of  the  brewery  fiekl,  about  mid-way 
between  the  east  and  west  ramuarts,  and  21  feet 
from  the  inside  edge  of  the  Via.  It  was  upon 
the  middle  surface  of  an  oblong  massive  clay 
platform  from  1  to  1^  foot  thick,  uncovered  at 
Ij  foot  below  the  grass,  and  measuring  8  feet 
9  inches  from  east  to  west  by  4  feet.  The  fur- 
nace cavity  was  in  the  form  of  a  deep  foot-print 
or  two  intersecting  ovaJs,  each  about  2  feet  6 
inches  in  width,  their  conjoined  length  being 
6  feet  4  inches.  The  interior  surface  was  cal- 
cined and  blanched  to  a  depth  of  3  inches,  and 
the  soft  clay  underneath  reddened  to  a  further 
depth  of  a  foot  by  the  intense  heat.  The  base 
of  the  furnace  Avas  constructed  with  a  double 
batter,  from  both  sides  towards  the  axis 
and  along  the  latter  towards  the  east  end,  and 
formed  into  a  sloping  trough  or  gutter,  leading 
down  to  a  tixbular  duct.  1  foot  10  inches  in 
length  and  4^  inches  in  diameter,  through  the 
wall  of  the  clay  platform  at  right  angles,  by 
which  the  molten  metal  was  drawn  off,  as  evi- 
denced by  its  calcined  interior  lining.  The  pur- 
posis  for  which  the  hearth  was  employed  is 
proved  by  the  discovery  of  a  much  oxidized 
strip  of  iron  deeply  imbedded  in  a  crack  along 
the  middle  line  of  the  troug^h  near  the  exit, where 
it  had  doubtless  lain  since  the  last  charge  was 
smelted ;  and  by  the  discovery  of  a  mass  of  red 
haematite  ore,  of  several  pounds  weight,  in  the 
clay  platform  of  an  earlier  furnace  existing 
partly  underneath  the  former  and  partly  along 
its  edge,  whence  the  ma^s  had  apparently  fallen. 
The  results  of  analysis  of  the  iron  strip  by  Mr. 
Ruddock  are  the  following:  — 

Carbon,  combined     0.060 

Silicon   trace 

Sulphur 0.027 

Phosphorus   0.037 

Manganese    trace 

Iron,  by  difference  1)'J.876 

100. 

In  his  opinion  this  specimen  was  a  pure  variety 
of  soft  iron  made  from  magnetic  ore  or  red 
ha;matite,  and  purified  from  cast  iron,  as  such 


a  low  percentage  of  carbon  would  have  been 
practically  impossible  if  made  direct  from  the 
ore  in  this  rude  furnace. 

Many  lumps  of  heavy  slag  were  scattered  up 
and  down  in  the  ask-blaekened  stratum  sur- 
rounding this  and  a  number  of  other  adjoining 
furnaces.  One  of  the  lumps  was  basin-shaped, 
about  6  inches  across,  and  so  heavy  and  rusty 
as  to  be  taken  for  a  mass  of  iron,  until  analysed 
by  Mr.  Ruddock,  who  found  it  to  contain :  — 

Ferrous  oxide ol.SO 

Ferric  oxide    6.73 

Manganese 26 

Alumina 5.20 

Lime 3.00 

Magnesia 1.17 

Silica    28.07 

Phosj^horic  acid 43 

Sulphuric  acid    19 

Organic  matter  and  water 1 .  70 

98.55 

The  large  amount  of  alumina  shows  that  it 
was  made  from  clay  ironstone. 

Most  practical  authorities  believe  that  the 
ancients  produced  their  iron  solely  from  the 
purest  haematite  ores  by  a  very  simple  process  of 
hieating  calcined  and  broken  pieces  for  a  few 
hours  in  a  shallow  pit  or  crucible  with  a  char- 
coal fire  forced  by  bellows  introduced  over  the 
top,  and  then  hammei  ing  the  "blooms"  or  soft 
lumps  of  hot  iron  to  expel  the  cinder  or  scoria. 
But  many  pieces  of  ciayband  or  impure  ore  have 
been  found  beside  the  roasting  ovens  at  Stock- 
ton Heath,  and,  being  skilled  metallurgists,  the 
Romans  were  probably  aware  that  a  mixture  of 
the  two  ores  gave  a  better  pix)portional  yield 
and  was  more  fusible  than  when  each  was 
smelted  separately,  the  one  supplying  what  the 
other  lacked  in  the  form  of  a  flux  to  run  off  the 
combined  silica  and  set  free  the  iron.  The 
analyses  likewise  show  that  impure  chiyband 
and  spathic  ores  were  employed. 

Tile  mode  of  working  which  was  practised  at 
Wilderspool  and  Stockton  Heath  will  be  more 
fully  considered  after  the  purifying  or  crticible 
furnaces  have  been  described. 
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VI. 


Smithy  or  Refining  Furnace  I. — The  position 
of  a  refining  or  crucible  furnace  (catinus)  at  the 
end  of  the  long  corridor  or  alley  adjoining  a 
dwelling-bouse  and  extending  at  right  angleis 
from  the  west  Via  has  already  been  noted  in  part 
III.  Though  the  trades  of  iron  manufacturer 
and  blacksmith  at  the  present  day  are  usually 
sepai^ate  ones,  the  division  of  lalrour  in  Koman 
timas  was  not  so  complete,  and  the  crude  or  cast- 
iron  from  the  smelting  furnaces  was  not  only 
refined  and  rendered  malleable  in  this  ancient 
ferraria  (so  named  from  the  material  ferrum, 
iron),  but  also  welded  into  useful  forms  upon 
the  spot.  From  its  size  it  will  be  perceived  that 
the  operations  were  on  a  diminutive  scale,  and 
the  method  eniploj-ed  an  extremely  simple  one. 

The  hearth  itself  was  a  roughly  semi-circular 
stage  or  platform,  built  up  ot  broken  tiles  and 
bricks  in  five  oou^rses,  set  in  stilf  boulder-clay 
with  wide  joints  for  mortar,  and  enclosing  a 
cylindrical  pit  or  crucible  (catinus),  the  interior 
of  which  was  lined  with  calcined  clay.  Dimen- 
sions :  Platform,  length  (diameter)  3  feet  6  inches, 
width  (radius)  2  feet  6  inches,  vertical  height 
1  foot  10  inches  to  2  feet  2  inches;  fire-seat  or 
crucible,  diameter  11  inches,  depth  9  inches. 

From  the  base  of  the  cruoible  a  funnel,  6  inches 
wide  at  the  top  and  2  inches  at  the  bottom,  lined 
with  broken  tiles,  extended  downwards  7  inches 
and  opened  into  the  front  of  the  hearth  by  a 
narrow  gap  2^  inches  wide  between  the  tiles. 
This  appears  to  have  been  the  tap-hole  for  mn- 
niug  out  the  cinder  or  scoria. 

A  semi-circular  floor  of  clay  2  feet  6  inches  in 
diameter  and  2  or  3  inches  ttuck  la^y  in  front  of 
the  hearth  at  1  foot  8  inches  below  its  summit, 
and  a  yellow  powdery  layer  of  burnt  soil  sur- 
rounded both  floor  and  platform. 

In  fi-ont  of  the  clay  floor  there  was  a,  deposit 
of  unspent  charcoal  in  lumps,  showing  the 
original  grain  of  the  wood.  A  few  bits  of  canuel 
coal  were  also  met  with. 

Only  one  lump  of  heavy  slag  was  found  in  the 
innniediate  vicinity  of  the  furnace,  but  there  wajs 


a  deposit  of  light  "cinder"  (silicate  of  iron) 
outside  the  south-east  angle  of  the  adjoining 
house,  at  35  feet  south  fa'om  the  fumace;  and  in 
the  wall  of  the  crucible,  underneath  the  calcined 
lining,  there  was  a  small  globule  of  glassy 
"  cinder,"  the  analysis  of  which  is  given  below 
(No.  3),  indicating  that  the  refining  of  iron  was 
the  purpose  for  which  the  furnace  was  uiied. 
There  Avas  also  a  block  of  cast-iron  (about  2 
inches  by  1  inch  by  1  inch)  the  analysis  of  which 
is  also  given  below  (No.  1).  The  iron  objects 
found  close  at  hand  were  fourteen  nails,  2  to  3 
inches  in  length,  with  round  flat  heads;  three 
hob-nails,  ^inch  in  length,  with  conical  heads; 
two  clamps;  hook;  aborrt  half  of  a  box-lock  of 
thin  iron  plate;  handle  of  an  iron  knife  or 
dagger,  4  inches  in  length,  |-inch  in  diameter, 
formed  out  of  a  flat  middle  plate  of  iron  and 
two  half-round  outer  plates  of  bone,  fastened  to- 
gether by  two  iron  rivets,  1  inch  a.part,  passing 
through  them.  The  pommel  or  projecting  end 
of  the  middle  plate  is  perforated  for  suspension 
by  a  lanyard.  The  two  outer  plates:  of  bene  are 
ornamented  Avith  incuse  lines  in  three  encircling 
bands  f  of  an  inch  wide,  forming  a  trellis  pat- 
tern or  diamond  lattice  at  both  ends  and  a  chev- 
ron in  the  middle.  The  blade  is  broken  oft'  close  to 
the  hilt,  which  has  no  enlargement.  What  ap- 
pear to  be  two  i>ortions  of  the  broken  blade, 
which  fit  together  at  the  broken  ends,  bixt  are 
coated  with  a.  thick  mass  of  consolidated  saud, 
oxide  of  iron,  and  portions  of  a  wood.en  sheath, 
meanure  62  inches  in  length  when  conjoined, 
making  a  total  length  of  blade  and  hiindle,  10^ 
inches  (found  under  the  deposit  of  charcoal  and 
a  thin  layer  of  clay). 

Lead. — Two  spindle^whorls,  slightly  conical 
(1),  1  inch  in  dianieter,  j-inch  thick,  the  bore 
tapering  from  \  to  one-sixteenth  of  an  inch;  (2), 
eleven-twelfths  of  an  inch  in  diameter,  3  of  an 
inch  thick,  bore  \  of  an  inch. 

Pottery. — Potshaads  of  common  soft  red  antl 
black  smoke-tinted  unglazed  wares,  and  a  few 
fragments  of  brigJit  red  glazed  Samian.    A  whole 
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plate,  ot  coarse  biowu  paste,  cracked  half  across, 
11  inches  in  diameter,  1\  inch  deep,  f-iuch  thick, 
rim  1|  inch  wide,  uiili  a  j,Maceful  ogree  curve  and 
deep  <i;roove  round  1  he  edge,  found  in  the  clay 
floor  of  the  furnace. 

Two  coins,  a  first  bronze  of  Doniitian  and  a 
second  bronze  of  Trajan,  found  alouj;:  the  edge 
of  the  long  wall  adjoining,  at  1  foot  3  inches  and 
1  toot  6  inches  from  the  surface  respectively. 

No  fewer  than  60  iron  nails  of  various  sizes 
were  found  in  a  rul)bish  pit,  opened  out  at  a 
distance  of  45  feet  nearly  in  a  direct  line  south 
from  the  furnace. 

The  most  interesting  find  close  to  the  fuinace 
was  an  iron  tube,  about  8  inches  in  lengtli,  1| 
inch  external  and  five-sixths  of  an  inch  internal 
diameter,  {-inch  thick,  holloAv  inside,  but  coated 
on  the  outside  with  a  thick  concretion  of  sand 
and  rust.  The  tube  itself  was  too  much  oxydised 
for  analysis.  It  appears  to  have  been  the  nozzle 
of  the  bellows  for  working  the  crircible,  and  was 
probably  introdnced  over  the  top. 

The  analysis  of  thre'C  specimens  of  iron  and 
sla^  from  the  crucible  furnacie  I,  by  Mr.  Rud- 
dock, gave  the  following  results:  — 

(1)  A  squarish  block  of  iron  (about  2  by  1^  by 
lin.),  coated  with  scale. 

Carbon,  combined    0.2.Sfl 

Carbon,  as  graphite 8.000 

Silicon    1.050 

Sulphur 0.48.5 

Phosphorus    O.ToB 

Manganese 0.408 

Iron,  by  difference    1)4. 07() 

This  he  described  as  a  sample  of  cast  iron,  ex- 
tremely brittle,  smelted  with  coal  from  an  im- 
pure ore,  probably  spathic,  owing  to  the  high 
I>hosphoru>;  and  Avith  a  sulpliurous  coal,  owing 
to  the  remarkaldy  high  sulphur. 

(2)  A  piece  of  wrouglit  iron  resembling  a  cotter  or 
ynch  pin. 

Carbon   0.000 

Silicon    0.060 

Sulphur 0.081 

Phosphorus    O.So? 

Manganese trace. 

Iron,  by  difference   99.562 


The  high  proportion  of  phosphorus  led  him  to 
conclude  that  it  was  produced  from  an  impure 
ore,  and  that  it  was  probably  made  from  cast 
iron  and  not  direct  from  the  ore. 

(8)  A  small  globule  of  cinder  from  the  wall  of  the 
furnace,  underneath  the  calcined  lining. 

Silica 73.800 

Ferrous  oxide    17.5 

Ferric  oxide  1.2 

Alumina    1.7 

Magnesia  0.55 

Phosphoric  acid    0.724 

Sulphuric  acid  1.650 

Alkalies.  &c 2.876 

Such  a  slag  as  this,  he  inferred,  would  be  ob- 
tained by  reducing  an  ore  containing  appreci- 
able quantities  of  phosphorus  and  sulphirr. 

Refining  Furnace  II. — A  small  pit  or  crucible 
of  cylindrical  shape,  1  foot  8  inches  in  diameter, 
and  1  foot  3  inchas  deep,  was  found  sunk  below 
the  middle  portion  of  an  extensive  clay  floor  25 
feet  from  north  to  south  by  20  feet,  and  4  inches 
thick, on  the  north  side  of  the  oppidum,at  13  feet 
in  a  direct  line  westward  from  the  smelting 
hearth  II.,  described  in  part  V.  This  also  was 
evidently  used  in  the  iron  refining  process.  Tbe 
surrounding  surface  of  the  clay  floor  over  an  area 
4  feet  6  inches  m  diameter  was  calcined  and 
blanched  to  a  dirty  grey  by  the  hot  ashes,  and 
became  known  as  the  "  A\hite  hearth." 

Ore  Roasting  Oven  I. — Adjoining  the  "white 
hearth  "  on  the  north  side  in  the  stu'face  of  the 
same  clay  floor  there  was  a  basin-shaped  cavity, 
1  foot  8  inches  in  diameter  and  7  inches  deep  in 
the  middle,  having  on  one  side  a  fan-shaped  flue 
or  stoke  hole,  both  calcined  internally  by  heat. 
The  latter  was  1  foot  9  inches  in  length,  widening 
outwards  from  1  foot  4  inches  to  2  feet  2  inches, 
and  sloping  (low  nwards  to  a  square  hearth  paved 
with  bricks,  wdiich  were  cracked  and  whitened 
by  the  hot  ashes  raked  from  the  furnace.  Fi-om 
its  calcined  interior  and  the  quantity  of  burnt 
clay  fragments  it  eontaiiicd,  this  was  conchuleil 
to  be  an  ore  roa-ting  oven,  the  covering  of  which 
had,  been  broken  down  by  the  plough  or  spade 
owing  to  its  nearness  to  the  present  surface, 
namely,  from  1  foot  to  1  foot  4  inches. 
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GENERAL    PLAN     AND     SECTIONS     OF     IRON     SMELTING     FURNACES 

AND     SUPPOSED     GLASS     FURNACES     (NOKTH     SIDe), 

WILDERSPOOL,     NEAR     WARRINGTON. 


Refining  Furnace  III.— Oiily  1  foot  3  inches 
further  uodthwardis  on  the  same  floor  tJiere  was 
a  smaller  basin,  1  foot  6  inches  in  diameter,  and 
6  inches  deep  in  the  centre,  hiaving  a  hole  about 
3  inches  in  diameter  on  one  side,  which  may 
have  been  used  as  a  tap-hole  for  removing  the 
"  cinder,"  or  a  twyei>-hoJe  for  introducing  an  ar- 
tificial blaist.  This  basin  was  probably  the  fire- 
seat  of  a  smithy  hearth,  being  calcined  through- 
out. 

Ore  Eoasting  Ovens  II.  and  III.— A  pair  of 
long  oval  furnaces  existed  partly  underneath  the 
north-west  corner  of  the  smelting  hearth  II. 
Their  dimensions  were — 

II. — Length,  2  feet  6  inches;  breadth,  1  foot  6 
inches;  depth,  1  foot.  Fire-hole:  length,  1  foot ; 
breadth,  from  1  foot  to  1  foot  8  inches. 

III.— Length,  2  feet  8  inches;  breadth,  1  foot  i 
inches;  depth,  10  inches.  Fire-hole:  length,  8 
inches;  breadth,  from  10  inches  to  1  foot  6 
inches. 

Symmetrically  laid  in  front  of  both  their  open- 
ings there  wans  a  simi-circular  hearth  of  hard- 
baked  clay,  ornamented  all  over  with  rings.  If 


inch  outside  diameter,  stamped  evenly  without 
intersecting  on  the  surface  of  the  soft  clay  pre- 
viously to  baking.  These  ovens  were  only  1  foot 
2  inches  apart  in  the  same  clay  platform,  wmch 
was  found  2  feet  below  the  grass. 

From  their  shape  and  position  and  from  the 
mass  of  hiematite  ore  (referred  to  on  page  23) 
embedded  in  the  clay, it  may  be  inferred  that  they 
were  used  for  roasting  or  calcining  the  ore  pre- 
vious to  smelting  in  the  smelting  hearth  II. 
erected  above. 

Further  evidence  of  the  intended  purpose  of 
this  group  of  furnaces,  and  of  their  early  date, 
1st  to  5th  century,  was  afforded  by  a  deposit  9 
feet  across  of  black  glossy  cinder,  found  on  ex- 
amination of  samples  bj-  Mr.  Ruddock  to  be  es- 
sentially silicate  of  iron,  or  slag  produced  by 
iron  smelting,  which  was  situated  at  the  north- 
west angle  of  the  clay  floor,  and  by  the  ash- 
blackened   stratum   surrounding  the  latter. 

The  following  are  the  relics  of  Romano-British 
origin  with  which  these  deposits  were  impreg- 
nated:—  A  lai-g;e  iron  nail,  of  l-inch  square  sec- 
tion, 9  inches  in   length,   with  a  roiind  head  2 
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inches  in  diameter;  a  strip  of  iron  j-inch  to  f- 
inch.  wide,  g-inch  thick,  perforated  at  one  end; 
the  figure  of  an  animal,  possibly  a  rude  represen- 
tation of  the  wild  boax  of  the  20th  Legion,  formed 
of  sheet  lead  about  ^-incli  thick;  two  small 
strips  of  sheet  lead  of  about  the  same  thickness; 
a  fragment  of  a  common  black,  smoke-tinted  un- 
glazed  earthenware  olla  (resembling  l"i)(liui eh 
ware),  with  a  hole  about  5-inch  across,  wastefully 
patched  with  a  plug  of  lead  weighing  2oz.,  pro- 
jecting on  both  sides  (this  leaden  plug  indicating 
not  the  hi;^di  value  attached  to  the  black  pot,  but 
the  abundance  of  lead  in  the  locality);  an  or- 
dinary melon-shaped  ribbed  bead,  of  grey  vitreous 


By  means  of  these  discoveries  and  researches 
the  following  facts  have  been  ascertained  as  to 
the  mode  of  working  practised  by  the  early 
iron  manufacturers  in  the  locality — 

(1.)  The  composition  of  the  slags  varied  from 
about  80  per  cent,  of  silicate  of  alumina  and 
other  impurities  and  20  per  cent,  of  oxides  of 
iron  to  about  75  per  cent,  of  the  latter  and  25  of 

iini)urities. 

(2.)  The  small  proportion  of  lime  present  in 
tire  ^lags  shows  that  it  was  merely  an  accidental 
impurity,  and  was  not  added  intentionally  as  a 
flux. 


I'AIK     or     SUrrOSKIJ     OKE     I'tlliXACKS,     WILDEKSI'OOL, 
NEAR     WARRINCiTON. 


paste,  coated  with  blue  glaze,  l-incli  in  diameter, 
and  vl-inch  bore;  the  broken  half  of  a  similar 
bead;  a  first  bronze  coin  of  Trajan,  much  cor- 
roded, found  at  a  depth  of  2  feet  6  inches;  a 
second  bronze  coin,  too  much  corroded  to  be  de- 
ciphered, found  in  the  upcast  soil ;  an  iron  .stylus, 
4i  inchas  in  length,,  3-inch  thick,  pointed  at  one 
end  and  spatular  at  the  other;  several  round 
headed  nails,  about  2  inches  in  length,  much 
oxidised;  several  frag^ments  of  so-called  Samian 
and  ordinaiy  black  and  red  unglazed  earthen- 
ware, and  a  small  fragment  of  a  melting-pot  or 
crucible;  the  neck  and  portions  of  the  handles 
of  a  larg:©  amphora. 


(3.)  The  quantity  of  alumina  in  the  slag  and 
a  large  number  of  specimens  pi-ove  that  clay- 
band  ores  were  principally  used. 

(4.)  Pure  silica  in  the  foi-m  of  pounded  white 
quartz  pebbles  appears  to  have  been  added  a.s  a 
flux  (for  the  haematite  ores),  the  black  glassy 
specimens  of  slag  when  pounded  being:  found 
under  the  microscope  to  contain  a  large  propor- 
I  ion  of  those  white  i)articles,  with  occasional 
lumps  half  an   inch  in  diameter. 

(5.)  Mineral  coal,  principally  eannel,  was  em- 
ployed as  well  as  charcoal  or  dry  wood,  for 
smeilting,  many  piece>s  of  eannel  being  collected 
in  the  lioman     stratum     and     deposited  in  the 
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Museum,  as  well  as  smoothinjf  tools  or  Imrni'^bers 
of  the  same  material,  and  its  use  as  fuel  havin<? 
been  demonsftrated  in  moie  than  a  dozen  other 
Roman  vsettlemeaits. 

(6.)  The  "  follis  fabrilis,"  or  blacksmith's 
bellows,  rescmblinfir  our  own,  and  othei-  artificial 
methods  of  forcing  combustion  were  in  use  here 
as   in  other  localities. 

General  Conclusions. — The  foregoing  details 
of  (1)  the  construction  and  surroundings  of  three 
different  kinds  of  furnaces,  viz.,  ore  roasting 
ovens,  melting  hearths,  and  criicible  or  refining 
bearths;  (2)  two  kinds  of  fuel,  cannel  coal  and 
ordinary  mineral  coal  in  the  former,  and  char- 
coal in  the  latter,  for  the  manufactiire  of  iron ; 
(3)  tbe  results  of  analysis  of  specimens  of  ore, 
slag,  cinder,  ci-iide  or  cast  iron,  and  finished  iron 
derived  from  these  furnaces;  and  (4)  the  opinion 
of  an  expert  in  regard  to  them,  are  strong  evi- 
dence in  siipport  of  the  view  that  an  indirect 
method  of  producing  crude  or  cast  iron  in  one 
furnace,  and  re-heating  it  in  another  with  char- 
coal to  convert  .it  into  pure  or  malleable  iron, 
was  practiised  in  this  locality.  This  view  re- 
ceives further  support  from  the  discovery  this 
season  on  the  south  sid'e  of  the  oppidum  of  an- 
other similar  group  of  furnaces  to  be  described 
later. 

The  earliest  writer  upon  the  subject,  Pliny, 
speaks  of  a  method  of  hardening  iron  by  quench- 
ing in  water,  a,nd  of  the  use  of  oil  for  the  same 
purpose.  A  16th  centiiry  writer,  Georgius  Agri- 
cola,  "De  Re  Metallica,"  lib.  ix,  p.  337-339,  gives 
a  very  clear  description  of  two  separate  furnaces, 
the  melting  hearth  (rinnherd)  and  the  crucible 
hearth  (schmidherd),  for  iron  smelting.  The 
latter  was  used  in  the  production  of 
soft  malleable  iron  or  "  blooms,"  direct 
from  the  purer  ores  by  a  single 
heat,  with  ciiarcoal  for  fuel,  in  conjunction  with 
a  forced  draft  by  bellows  and  a  tilt-hammer, 
both  driven  by  a  water-wheel.  The  hearth  was 
31  feet  high,  5  feet  long  and  broad,  in  the  middle 
of  which  was  a  crucible  (catinus)  a  foot  high  and 
a  foot  and  a  half  widie,  the  dimensions,  however, 
varying  acoordring  to  the  requirements.  The 
crucible  appears  to  have  been  lined  with  pow- 
dered charcoal  (two  parts),  powdered  earth  (one 
part),  mixed  together  and  moistened  with  water, 
and  then  beaten  doA\'n  with  a  pile  or  rammer  in 


such  a  way  as  to  form  a  circular  cavity  a  foot 
wide,  8  inches  deep.  Ore  and  charcoal  in  alter- 
nate layers  were  heaped  up  and  the  fire  lighted 
inside  the  crucible,  combustion  being  forced  by 
meaiiis  of  a  tube  introduced  over  its  edge  con- 
nected with   bellows. 

Impure  ores  not  only  underwent  a  preliminary 
process  of  roasting,  washing  and  powdering,  but 


IKOX     SMELTING     FUKNACE     FOE     IlIPURE      OKES. 
ILLUSTRATION     TAKEN     FROM    AGRICOLA. 

were  actually  nudted  by  proloinged  heating  in  a 
much  larger  furnace  before  being  removed  to  the 
crucible  furnace  for  refining  with  charcoal  and 
welding  into  blooms.  Agiicola's  description  of 
the  process  is  sufficiently  brief  and  explicit  to  be 
quoted  in  extenso  (the  translation  being  my  own) : 
"  More  labour  and  a  fiercer  heat  are  requisite 
for  cuprous  or  refractory  ore,  since  the  portion 
containing  the  metal  has  not  only  to  be  divided 
from  the  res/t  and  disintegrated  with  dry  stamps, 
but  it  must  also  be  roasted  to  sublimate  other 
metals  and  noxious  salts,  and  washed  to  separate 
the  lighter  portions.    It  is  to  be  smelted  in  a 
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fiunaoe  similar  to  the  first  (shaft  furnaoe),  hut 
much  larger  and  loftier,  to  contain  much  more 
ore  and  charcoal,  and  to  he  char-ed  alternately 
with  oi'C  in  fraj,'meiit,s  nni  hn-f^er  than  a  nut  and 
with  charcoal,  Avhic.h  are  thrown  in  by  the 
smelters,  who  ascend  the  step-  on  one  side  of  the 
furnace.  From  such  ore.  sometimes  once,  some- 
times twice,  i-oasted,  iron  is  melted  suitable  for 
heiii'4  re^hoated  in  the  s-mithy  furnace,  and 
beaten  out  beneith  that  great  iron  hammer,  and 
cut   into  pieces  with  a  .sharp  edge." 

One  of  the  latest  and  most  instructive  writer^ 
on  "Early  Metallurgy,  &c.,"  Mr.  Wm.  Gowland, 
F.S.A.,  r.C.S.  ("  Archseologia,"  vol.  Ivi,  pt.  ii.  p. 
314),  considers  it  as  very   surprising  that   "  No 
debris  of  any  furnace,  srifhciently  perfect  to  en- 
able us  to  dediace  from  it  its  original  form,  has 
yet   been   unearthed,"   among   the   extensive    re- 
mains  of  the  iron   industry   during  the  Roman 
occupation  of  Britain.     In  forming  the  opinion 
tbat  in  these  early  fuiin.aces  "  the  metal  was  never 
melted,  but  wa.s  always  obtained  in  the  form  of  a 
solid   mass  of  malleable    iron,"   the   authorities 
have  overlooked    the    fact    that,    from    the    im- 
pure clay-ironstone  ores    smelted   in   such  enor- 
mous  quantities    in    Sussex    during    the    Roman 
period,  it  would  bave  been  impracticable  to  ex- 
tract soft  malleable  iron  suitable  for  forging  at  a 
single  heat. 

The  discoveries  at  Wilderspool  confirm 
Wright'.s  'surmise  ("The  Celt,  the  Roman  and  the 
Saxon,"  p.  292),  that  the  Roman  smelting  furnace 
was  "  a  wall  and  covering  of  clay,  with  holes  in 


the  bottom  for  letting  in  the  draught,  and  al- 
lowing the  metal  to  run  out.  For  this  purpose 
they  were  usnally  placed  on  sloping  ground. 
Rude  bellows  were  perhaps  used,  worked  by  dif- 
ferent contrivances." 

Mineral  cooil  is  also  well  known  to  have  been  in 
general  use  thioughout  the  Roman  encampments 
along  the  line  of  the  walls  of  Hadrian  and  Anto- 
ninus, and  elsewhere.  It  was  certainly  employed 
at  Wilderepool  for  iron-smelting,  notwithstand- 
ing the  oft-repeated  assertion  that  "  charcoal 
was  the  only  fuel  \v<-ed  in  smelting  till  1618, when 
lyord  Dudley  introduced  coal  for  this  purpose." 
The  fragments  of  cannel  coal  found  in  all  parts 
at  Wilderspool  have  been  collected  and  deposited 
along  with  the  other  relics  in  the  Waiiington 
Museum. 

The  Romans  are  well  known  to  have  employed 
bellows,  conical  ducts,  and  other  artificial  modes 
of  creating  a  blast  in  their  furnaces. 

Sir  William  Fairbairn,  in  his  work  on  "  Iron, 
its  History,  &€.,"  p.  7,  points  out  that  "when- 
ever the  blast  was  siufficiently  powerful  the  iron 
would  be  fused,  and  a  partial  carburation  M-ould 
take  place.  The  resulting  metal  would  undergo 
a  rude  jM'ocesis  of  refining,  by  which  the  metal 
was  again  heated  with  charcoal,  and  the  blast 
directed  over  its  snrfaoe,  so  that  the  carbon  would 
be  burned  out,  and  the  iron  become  tough  and 
malleable.  These  two  processes,  he  considers, 
might  form  two  succe>ssive  stages  of  one  opera- 
tion, as  at  present  practised  with  the  Catalan 
forge."  The  Wilderspool  discoveries  prove  that 
this  is  what  actually  took  place. 
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During  1902-3  remains  of  two  sets  of  ovens  and 
furnaces  were  uncovered  on  the  ea^t  and  west 
sides  of  the  Via  at  the  south  end  of  the  new 
street  named  Roman-road,  Stockton  Heath, 
whereby  the  Roman  method  of  iron-smelting 
was  clearly  displayed  and  rendered  no  lon<ifer  a 
matter  of  doubtful  hypothesis, as  it  had  been  pre- 
viously  to  these  discoveries. 

The  ore  roasting-  ovens  were  come  upon  at  the 
end  of  this  season  (1903),  and  as  they  illustrate 
the  preliminary  stage  of  the  process,  will  be 
first  described. 

Dwelling  or  Workshop. — In  this  instance 
the  surrounding  striictiires  were  in  better  preser- 
vation and  more  complete  than  any  yet  found. 
In  lieu  of  the  iisual  court-yard  there  was  a 
causeway  of  small  boulders  and  rubble  strik- 
ing off  at  right  angles  from  the  Via  at  394  feet 
from  the  Ship  Canal  and  extending  45  feet  west- 
ward for  conveyance  of  ore  and  fuel  to  the  ovens 
and  giving  access  to  the  adjoining  workshops. 
To  the  right  were  solid  foundations  of  an  oblong 
construction,  probably  a  dwelling  or  workshop, 
gable  ended  to  the  Via.  area  60  feet  6  inches 
by  28   feet. 

Commencing  at  12  feet  from  the  Via.  the  north 
wall  extends  56  feet  6  inches  from  cast  to  west, 
and  the  west  wall  southwards  at  right  angles 
28  feet  (the  whole  width  of  the  enclosure). 
These  are  merely  bases  of  rough  sandstone 
rubble  set  in  stiff  clay,  with  a  flat  side  of  the 
sto'ue  turned  oirtwards,  so  that  the  face  of  the 
wall  is  fairly  upright,  width  2  feet  6  inches, 
depth  3  feet  below  the  Roman  surface,  which  is 
1  foot  3  inches  below  grass  level.  At  the 
original  surface  a  projecting  foot  course  of 
brown  clay  4  inches  thick  and  3  feet  6  inches 
wide,  served  as  a  damp  course  and  prevented  per- 
colation of  eaves-droppings.  Bedded  upon  the 
latter  towards  the  front  of  the  building  there  is 
a  ksingle  course  of  dressed  stones,  squared  on  the 
face  and  tapering  inwards  in  the  usual  Roman 
manner,  but  withoiit  any  certain  indication 
wbetheT  the  wall  of  the  superstructure  was  con- 


,'olidiated  with  clay  or  lime  mortar  (probably 
clay,  which  is  still  found  between  them  in  small 
quantities). 

On  the  .south  side  of  the  enclosure,  instead  of 
a  wall,  a  row  of  circular  foundations  for  posts 
or  pillars  supporting  the  roof,  about  3  feet  6 
inches  in  diameter,  3  feet  hig'h,  and  8  feet  from 
centre  to  centre,  stand  parallel  to  the  north 
wall  and  21  feet  from  it,  which  was  the  clear 
span  of  the  roof  over  all.  The  timbers  of  the 
latter  were  necessarily  of  great  strength,  hav- 
ing to  support  the  weight  of  the  hexagonal  sand- 
stone flags,  fragments  of  which  and  of  curved 
ridge  tiles  covered  the  floor.  In  one  spot 
broken  roofing  flags  were  lying  in  a  heap  a  foot 
thick,  five  feet  wide,  and  at  all  angles,  mixed 
with  pieces  of  burnt  wood,  outside  the  base  of 
one  of  the  posts,  which  had  suddenly  collapsed, 
the  building  having  evidently  been  destroyed  by 
fire.  Several  whole  ones,  some  with  iron  nails  in 
position,  were  obtained  for  the  Museum  from 
this   ruin. 

Another  row  of  five  circular  bases  for  pillars, 
of  the  same  material,  but  of  lighter  construction 
3  feet  in  diameter,  and  1  foot  to  1  foot  6  inches 
thick,  parallel  to  and  7  feet  beyond  the  first, 
run  a  distance  of  39  feet  from  the  end  of  the 
west  wall,  after  which  there  is  a  vacant  inter- 
val of  23  feet  between  the  last  base  and  the 
corner  stone  at  the  south-east  angle  of  the  en- 
closure. These  are  apparently  foundations  for 
supports  of  a  lean-to  verandah  with  wooden  roof 
or  extensions  of  the  rafters  of  the  main  build- 
ing. 

The  inside  was  covered  with  two  layers 
of  stiff'  clay.  4  inches  and  3  inches  thick  respec- 
tively, having  a  layer  of  3  inches  of  -sand  and 
gravel  between  them,  and  apparently  belonging 
to  different    periods. 

The  top  floor  extended  over  the  whola  interior 
and  between  the  bases  of  the  first  row  of  pillars, 
unbroken  by  cross  walks,  except  near  the  east 
end,  where  three  large  stones  stood,  3  feet  apart 
at  8  feet  from  the  end  of  the  north  wall  and  at 
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ri<,'^ht  angles  to  it,  in  position  for  supporting 
the  upright  posts  of  a  wood-en  partition.  Its 
surface  was  reddened  by  fire  (possibly  that  which 
destroyed  the  superstructure)  and  had  two 
healths;  one  circular,  5  feet  in  diameter,  and 
slightly  domed,  near  the  middle  of  the  area;  the 
other  square,  2  feet  6  incbes  eacli  way,  and  slop- 
ing at  a  steep  angle  of  81  inches  in  4  feet 
diagonally  towards  the  interior,  iip  against  the 
eastmost  base  of  the  inner  row  of  pillars.  Its 
siarface  Avas  calcined  to  a  light  buff  colour,  the 
reason  of  its  scorched  condition  and  peculiar 
shape  not  being  apjjarent. 

The  under  floor  was  of  equal  extent,  but  was 
intereected  acnoss  the  middle  of  the  north  side 
by  the  L-shaped  cavities  of  two  ovens'  or  fur- 
naces and  an  oblong  pit,  partly  edged  with 
bricks  and  small  slabs  of  stone,  before  the 
mouths  of  the  fire-holes.  The  dimensions  of  the 
two  cavities  Avere:  — 

(1)  Eastmost:  Long  arm,  6ft.  6in.  by  1ft.  3in.; 
short  arm,  2ft.  3in.  by  1ft.  6in.;  depth,  ^jin.  to 
8in..  the  Ixottom  of  the  trough  having  a  slight 
fall  towards  both  exits. 

(2)  Westmost:  Long  arm,  7ft.  by  1ft.  3in. ; 
short  arm,  1ft.  9in.  by  1ft.;  depth,  4in.  to  lOin., 
with  rather  more  slope  towards  the  oiitlets  than 
the  preceding. 

(3)  Pit  or  prsefurnium,  12ft.  from  east  to  west, 
by  3ft.  6in.  on  the  east  and  2ft.  on  the  west 
side,   depth  2ft. 

The  only  associated  object  likely  to  indicate 
the  purpose  of  these  ovens  is  a  diminutive  melt- 
ing-pot of  white  clay,  stained  here  and  there  by 
the  smoke  of  the  furnace,  found  beside  the  mouth 
of  oven  (1),  but  unfortunately  empty.  liike 
two  others  found  recently,  it  has  a  globular  body 
on  a  short  stem  and  a  flat  everted  foot  and  rim 
(the  latter  for  pouring),  height  23in.,  diameter  of 
body  Ijin.  The  suggestion  may  be  offered  that 
it  was  used  in  the  production  of  Wootz  steel, 
by  a  process  in  which  it  Avas  charged  Avitli  iron 
and  carbon  and  after  luting  Avith  clay, 
roasted  in  the  oven. 

Ore  Roasting  Ovexs. — .Along  the  opposite  side 
of  the  CauseAvay  (to  the  left  on  entering)  41  feet 
from  the  Via,  an  oblong  platform  of  clay 
hardened  by  burning  extended  18  feet  from  east 
to  Avest  by  12  feet,  and  Avas  continued  6  feet 
further  eastAvard  by  rough  rubble  pitching.  On 


its  A\-est  end  were  three  I^shaped  depressions 
(like  punch  marks  on  the  end  of  a  raihvay  ticket), 
with  continuous  floors  and  connected  cavities. 
Tlie  middle  cavity  AA-as  evidenced  to  be  an  ore- 
roasting  oven  by  a  nodule  of  cla\-baiid  iron  ore, 
splintered  and  reddened  by  heat,  retained  by  a 
hole  in  the  middle  of  the  heartb  at  its  Avest  end, 
and  by  scA^eral  others  in  a  like  condition  lying 
round  abont.    (These  may  be  seen  at  the  Museum). 

Its  long  arm  Avas  6  feet  3  inches  from  east  to 
Avest  by  lOin.  to  1ft.  3in.;  short  arm,  1ft.  Sin.  by 
1ft.  3in.  Its  depth  varied  from  3iin  to  4in., 
Avith  a  slight  fall  toAvards  the  outlets  and  a  basin- 
shaped  depression  at  the  angle  betAveen  the 
arms.  The  broken  edges  of  an  overarched  cover 
Avere  traced  along  the  sides  and  its  fragments 
filled  up  the  interior. 

The  remaining  cavities  Aveie  shalloAv  trouglis 
of  about  half  the  length  (2ft.  6in.  and  3ft.  6in  re- 
^spectively),  and  6in.  to  1ft.  4  in.  wide.  That  on 
the  left  had  one  opening  toAA'ards  the  front  of 
the  platform  and  the  other  to  the  middle  of  the 
long  arm  of  the  oven  just  described,  from  Avhich 
it  A\'aiS  divided  by  a  strip  of  burnt  clay  forming 
a  siort  of  bridge.  That  on  the  right  opened  the 
opposite  AA^ay,  Avith  the  lip  of  one  moixth  to  that 
of  the  short  arm  of  th^  oven  and  the  other  mouth 
toAvards  tbe  south,  aAvay  from  it.  The  slopes 
and  connections  Avere  arranged  on  a  plan  to  en- 
able the  ore  to  be  raked  into  and  out  of  the  oven 
AA'ithout  removing  th.e  fiire  and  to  alloAv  continu- 
ous Avorking.  There  AA^as  a  hearth  of  flag  stones 
in  front  of  the  stoke-hole  of  the  OA'on,  and  an 
ash-blackened  layer  of  soil  surrounding  the  plat- 
foiTtn. 

Thirteen  feet  south  from  the  preceding  and 
in  line  Avith  it,  at  a  depth  of  3ft.  9in.  beloAV  the 
grass  and  underneath  a  flag  pavement  and  two 
clay  floors  of  secondary  construction  (still  un- 
explored), there  Avas  another  oblong  platform  of 
clay  of  smaller  dimensions,  8ft.  6in.  fix)m  east 
to  Avest  by  3ft.  lOin.,  enclosing  a  similar  L- 
shaped  cavity  of  the  folloAving  dimensions:  — 

Long  arm,  5ft.  6in.  by  1ft.  to  1ft.  6in. ;  stort 
arm,  1ft.  2in.  by  9Mn.  to  1ft.  (turned  southward). 
The  depth  increased  in  the  same  manner  from 
4^-  to  63  inches  toAvards  the  openings  and  in  the 
angle,  and  a  calcined  nodule  of  clay-band  iron 
ore  embedded  in  the  bottom  likeAvise  shoAved  it  to 
be  the  base  of  an  ore  roasting  oven. 
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Midway  between  the  two  ovens  and  bedded  to 
the  top  in  a  clay  floor  of  tinceitaiu  extent  at  1ft. 
9in.  below  the  grass-level  lay  a  large  stone  mor- 
tar doubtless  for  crvisliing  the  calcined  ore, 
its  dimensions  being  2ft.  2in.  by  1ft.  9in.  by  llin. 
thick,  outside  measurement,  with  an  oval  hollow 
lOin.  to  llin.  across  and  7in.  dee^p, rounded  at  the 
bottom  and  worn  smooth  by  pounding.  This  is 
rather  smaller  than  the  similar  mortar  un- 
eai'tlied  last  year  (1902)  on  the  opposite  side  of 
the  Via,  to  be  presently  described. 

Owing  to  the  shallowness  of  the  excavations 
on  this  side  the  finds  were  necessarily  few,  but 
not  lesis  varied  than  in  other  parts,  fiagments 
of  calcined  clay-baud  ore  predominating. 

Coins. — A  silver  denarius  of  Nero,  and  two 
second  bronze   coins   corroded. 

Bronze. — Harp-sbaped  fibula,  with  moulded 
collar  in  the  middle  of  the  bow  and  coiled 
spring  (broken). 


Iron. — Large  iron  knife,  with  curved  blade 
length  7j  inches,  and  part  of  tang.  Many  iron 
nails,  length  about  2  inches. 

Lead. — Hollow-sheath  for  knife  or  other 
pointed  implement,  length  25in.,  with  wide 
mouth   and  moulded  pattern  on  the   outside. 

Glass. — A  few  fragments  of  square  bottles  and 
flat  window  glass  (dull   on  one  side). 

Pottery. — The  potshards  were  of  the  usual 
kinds — black,  red,  and  grey,  including  several 
large  fragments  of  finely  embossed  Samian,  and 
others  plain,  stamped  with  the  potters^  names, 
SILVINV^S  FE,  BVTEIV,  PATERNVS, 
TIT    .    .    .  (outside.) 

One  fragment  of  a  vessel  of  common  sioft  red 
paste  has  on  the  oiitside  arched  eyebrows,  round 
prominent  eyeballs,  and  nose  without  mouth, 
resembling  the  owl  face  of  Minerva  represented 
60  often  ou  the  vases  and  idols  dedicated  to  that 
goddess  found  at  Mycenae.     (See  fig.  1,  page  67.) 
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WARRINGTON'S    ROMAN    REMAINS. 


YIII. 


Iron  Smelting  Furnaces. — In  1902  an  inter- 
esting discovery  of  iron  smelting  furnaces  ivas 
made  on  land  leased  by  Mr.  C.  W.  Davenport, 
and  excavated  by  his  kind  permission,  situated 
on  the  east  side  of  th©  Via,  jnst  opposite  to  tbe 
ore  roasting  ovens  described  in  part  XIII.  Tlie 
traces  of  workshops  started  at  22  feet  from  the 
^'ia,  and  extended  50  feet  from  east  to  west  by 
about  57  feet  from  north  to  south  (starting  at  5 
feet  from  the  south  fence*.  They  included  the 
usual  features  of  a  paved  court-yard  surrounded 
by  clay  floors,  hearths,  rubbish  pit,  and  remains 
of  furnaces,  the  shape  and  surroi;ndings  of 
which  indicated  that,  after  being  calcined  and 
crushed  in  the  opposite  ovens  (described  in  part 
VII.),  the  clay-band  iron  ore  wa.s  mixed  with 
charcoal  and  smelted  into  crude  or  cast-iron  on 
this  spot.     (See  Plan  II.,   Groups    IV.    and    V.) 

There  were  no  stone  foundations  of  encircling 
walls,  and  it  may  be  inferred  that  the  super- 
structures were  of  wood,  since  they  had  entirely 
disappeared,  except  the  fragments  of  stone  flags 
from  the  roof  and  nails  for  fastening  them, 
which  were  abiTndantly  met  with.  But  there 
was  a  pavement  of  rough  rubljle  along  the  edge 
of  the  Via  in  front,  39  feet  long  by  3  feet  to  4 
feet  9  inches  wide,  sloping  up  from  either  end 
to  a  square  platform,  4  feet  6  inches  each  way, 
in  the  middle — like  the  inclined  planes  leading 
up  from  the  pavement  to  the  porch  of  many  of 
the   hoiTses  in  Pompeii. 

The  court-yard  was  26  feet  9  inches  from  the 
Via  and  15  feet  from  the  south  fence,  and  com- 
pactly paved  with  rough  stones  with  tJie  smooth 
Slide  uppermost,  bordered  on  the  east  side  with 
a  straight  row  of  squared  sets.  Its  shape  was 
roughly  oblong,  the  sides  measuring — N.  12ft. 
6in.,  S.  13ft.  6in.,  E.  6ft.  6in.,  W.  8ft. 

A  hearth  of  calcined  clay  paved  with  sand- 
stone rubble  and  amphora  shards,  measuring 
8  feet  from  north  to  south  by  3  feet  6  inches, 
was  two  feet  west  from  the  court-yard. 

A  clay  floor,  probably  that  of  a  dwelling,  20 
feet  from  east  to  west  by  15  feet,  and  across  its 
west  side  a,  clay  platfoim  or  hearth,  1  foot  thick 


by  5  feet  9  inches  wide,  were  6  feet  from  the 
north  side  of  the  court-yard. 

On  the  remaining  sides  the  court-yard  Avas 
enclosed  by  clay  floors  extending  10  feet  south- 
ward and  30  feet  eastward,  giving  a  total  area 
of  about  20  feet  from  north  to  south  by  40  feet 
(including  the  court-yard).  The  further  (eastern) 
end  of  this  area  was  covered  by  an  additional 
floor  of  very  dense  clay,  oval  in  shape  (diameters 
16  feet  by  12  feet  6  inches),  and  slightly  domed, 
in  the  surface  of  which  the  furnace  cavities 
were  sunk. 

These  cavities  were  three  in  number,  and 
nearly  semi-circular,  2  to  3  feet  in  diameter, 
and  6  to  8  inches  deep,  with  sloping  bases, 
like  a  horse's  footprint — so  formed  to  collect 
the  molten  metal  for  ladling.  A  funnel-shaped 
sloping  trough  {2i  inches  deep  and  from  10 
inches  to  5  inches  wide)  across  the  front  edge 
of  one  of  these  cavities,  at  its  deepest  part, 
also  served  for  drawing  off  a  lighter  licxuid, 
probably  slag,  and  collecting  it  in  a  depression 
purposely  provided  at  its  extremity.  In  the 
base  of  one  of  the  cavities  was  a  square  hole 
for  a  purpose  which  was  not   recognized. 

Two  other  features  connected  with  or  adjoin- 
ing the  oval  smelting  floor  and  not  understood 
are : 

(1)  An  oblong  hearth,  4  feet  2  inches  by  3  feet 
9  inches,  of  stiff  clay  2  inches  thick,  compactly 
paved  in  the  middle  with  amphora  shards,  in- 
clined at  a  steep  slope  of  1  in  11  towards  the 
west,  on  its  west  side ; 

(2)  An  ornamental  hearth  of  burnt  clay  (terra- 
cotta) 1  foot  6  inches  in  diameter,  stamped  be^ 
fore  baking  with  a  pattern  of  concentric  rings 
(diams.  f,  IJ,  2|,  and  3i  inches  respectively) 
fourteen  times  repeated  without  intersecting, 
underneath  the  middle. 

The  pit  was  a  small  one,  2  feet  in  diameter, 
and  6  feet  8  inches  deep  below  grass  level,  un- 
derneath its  soutli  side. 

The  "finds"  in  the  vicinity,  though  few,  are 
of  unmistakable  significance,  so  that  "  he  who 
runs  may  read." 
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Coins. — Several  coins  were  lyin^  together 
nearly  in  line  aboiit  halfway  between  the  paved 
court-yard  and  Via,  2  feet  below  the  grass, 
viz.,  five  silver  denarii  (one  each  of  Domitian 
and  Trajan,  two  of  Hadrian,  and  one  corroded), 
one  first  bronze  of  Hadrian,  and  two  second 
bronze  corroded;  also  at  the  same  spot,  five 
little  glass  bosses,  three  black  and  two  ^Vhite, 
referred  to  on  page  52. 

Bronze. — Bronze  handle  in  the  form  of  a  dog 
issuing  from  a  calyx,  Mith  fore  paws  extended 
and  joined  at  the  toes  to  form  a  loop  for  sus- 
pension— the  surface  lightly  punctured  to 
produce  the  appearance  of  texture,  length  2| 
inches. 

A  horse's  head  of  similar  type  and  dimensions 
figured  in  C.  Roach  Smith's  London  cata- 
logue. No.  334,  forms  the  handle  of  a  steel 
used  by  butchers  for    sharpening  knives. 

Boat-shaped  fibula  or  drop  handle  in  bronze, 
length  3  inches,  a  loop  at  one  end  and  moulded 
knob  at  the  other.  Another,  described  as  a 
fibula,  is  figured  in  Bathurst's  Lydney  Park 
Collection,  plate  XXI.,  8,  but  its  use  is  un- 
certain. 

Flat  disc  or  flan,  smooth  polished,  Ij  inch 
in   diameter,   |-inch   thick. 

Small  fragment  of  a  ribbed  bowl  or  patera  in 
ca.st  bronze,   ornamented   with  incised   rings. 

Iron. — Many  iron  nails  2  to  5  inches  in 
length. 

Lead. — Piece  of  sheet  lead. 

Various.— Eound  about  the  smelting  floor 
were  35  lumps  of  iron  slag,  and  one  each  of 
haematite,  clay-band  ore  and  reddle;  two  pieces 
of  ordinary  mineral  coal  and  one  of  cannel ;  a 
tool  or  smoother  of  cannel,  roughly  oblong,  2 
inches  by  If  inch,  by  f-inch  thick,  rounded  on 
the  edges  by  wear;  stone  whorl  of  fine  grey 
grit,  diameter  1  5-6  inch  (which  was  possibly  a 
gfla^s  cutter's  wheel). 

A  large  stone  mortar  for  pounding  ore  was 
met  with  2  feet  down  and  39  feet  north-west 
from  the  furnaces.  The  stone  itself  is  roughly 
hemi-spherical,   2   feet   6    inches  across   the   toj), 


with  the  hollow  bell-shaped,  10  inches  wide  by 
7  inches  deep,  the  inside  of  the  latter  being 
worn  smooth  on  one  side  by  pounding,  and  the 
surface  of  the  stone  deeply  grooved  in  one  direc- 
tion by  the  sharpening  of  points,  a  practice 
which  was  very  prevalent  in  Roman  settlements. 

From  the  number  of  furnaces  and  the  quan- 
tity of  ore  and  slag  there  can  be  no  doubt  that 
a  rude  method  of  iron  smelting  was  practised 
on  this  spot.  The  only  question  arising  is, 
therefore,  which  of  the  many  metallurgical  pro- 
cesses known  to  the  ancients  or  -still  practised 
by  primitive  races  was  employed. 

The  easiest  and  simplest,  and  probably  the 
earliest,  method  iis  the  before-mentioned 
"  Catalan "  process,  wherebv  pure  haematite 
ore  is  heated  a  few  hours  with  a  charcoal  fire 
in  a  mere  hole  in  the  ground,  and  a  blast  from 
hand  belloMS,  introduced  over  tie  top,  and 
maintained  until  the  metal  is  reduced,  when  it 
is  forged  at  a  red  heat,  and  without  melting. 

At  Wilderspool  two  kinds  of  furnaces  existed, 
viz.,  a  smelting  furnace  and  a  purifying  or 
"smithy"  furnace,  and  the  shape  and  solidity 
of  the  former  suggensted  that  continuous  work- 
ing was  practised.     (See  part  V.) 

In  the  shallow  cavities  now  being  considered 
there  is  no  possibility  of  continuous  working, 
and  since  impure  clay-band  ore  was  chiefly  em- 
ployed, as  is  clearly  proved  by  the  analyses  of 
tilie  slags,  this  implies  that  the  powdered  ore 
from  the  opposite  ovens  was  mixed  or  spread  in 
layers  alternately  with  charcoal,  ordinary 
mineral  or  cannel  coal,  inside  the  cavities,  and 
a  blast  from  bellows  introduced  over  their  edges 
maintained  until  the  mass  was  actually  melted. 
The  slag  could  then  be  skimmed  or  run  off 
through  the  little  trough  provided,  apparently, 
for  that  purpose,  as  it  sloped  downwards  and 
narrowed  towards  the  outside,  and  there  was  no 
tap-hole  provided  for  running  out  the  iron  from 
beneath  as  in  modern  blast  furnaces.  The 
crude  or  cast-iron  could  be  gathered  at  the 
bottom  or  ladled  into  moulds,  ready  for  re- 
heating in  a  fining  or  smithy  furnace  and  weld- 
ing into  blooms. 


8G 


WAPtRINGTOxN'S    ROMAN    REMAINS. 


IX. 


THE  EARLIEST  GLASS  FUENACES  IN 

BRITAIN. 
The  unfamiliar  and  higlily  technical  charac- 
ter of  the  glassmaker's  operations  makes  it  diffi- 
cult to  suppl}^  a  brief  popular  description  of  the 
evidences  of  glass  manufacture  which  have  been 
discovered  on  the  site  of  the  Roman  oppidum  at 
Wilderspool  and  Stockton  Heath.  The  study  of 
E'Oanan  glass  is  at  the  same  time  a  very  fascinat- 
ing one  owing  to  the  beauty  and  variety  of  the 
extant  specimens,  such,  for  instance,  as  the 
Portland  vase,  which  is  of  cameo  glass  in 
two  colours,  white  on  a  dark  blue  ground,  where- 
on the  effects  of  light  and  shade  and  graceful- 
ness of  outline  produced  with  the 
wheel  of  the  glass-cutter  are  such  as 
to  render  it  one  of  the  finest,  if 
not  the  finest,  and  most  valuable  work  of  art 
that  has  come  down  to  us  from  Roman  times. 
The  specimens  obtained  during  the  last  five 
years  for  our  Museum,  though  mostly  small  and 
fragmentary,  are  very  numerous,  and  have  not 
only  preserved  their  colour  and  shape,  but  have 
acquired  an  added  beauty,  softness,  and 
iridP'Scence  from  decay,  and  they  all  display 
great  technical  skill  on  the  part  of  the  work- 
men. It  is  a  matter  for  congratulation  to  our 
local  glassmakers  that  the  earliest  glass  furnaces 
in  Britain  should  have  been  discovered  within 
the  borough,  and  my  thanks  are  due  to  Mr. 
Wm.  Robinson,  of  the  firm  of  Messrs.  Robinson, 
Skinner  and  Co.,  who  still  carry  on  the  higher 
branches  of  the  manufacture,  and  to  Mr.  H. 
Bolton,  for  permission  to  visit  their  works  and 
study  their  methods.  Also  at  St. Helens, where  the 
extremes  of  glass  making  meet,  thanks  are  due 
for  opportunities  afforded  me  of  visiting  the 
largest  (Messrs.  Pilkington's),  as  well  as  small- 
est workshops  in  the  trade,  where  the  local  sand 
is  still  principally  used,  as  was  formerly  the  case 
in  Warrington,  the  sand  derived  from  Wilders- 
pool being  much  purer  than  it  looks  and  quite 
suitable  for  glass  making.  In  the  smaller  work- 
shops the  simple  "crib"  furnace,  a  square  brick 
oven    with    benches    for    the  pots    or    crixcibles. 


and  Roman  methods  and  materials  continue  to 
be  employed,  while  the  authorities  upon  the 
subject  are  all  agreed  that  the  Romans  Avere 
familiar  with  every  variety  of  blown,  pressed, 
crystal,  coloured,  and  cut  glass  at  present 
known  (except  the  large  sheets  of  polished  plate 
glass),  and  one  of  the  highest  authorities,  Mr. 
Albert  Hartshorne,  F.S.A.  ("Old  English  Glasses," 
p.  15)  maintains  that  "since  glass  making  was 
carried  on  in  a  multitude  of  small  furnaces 
throughout  the  Roman  dominions,  there  is  no 
r'eason  why  the  Romans  shouldi  not  have  made 
it  in  Britain  as  they  made  it  in  Gaul,  or  Avhy 
such  places  as  Salenae  (Sandy  in  Bedfordshire) 
were  passed  unheeded  by,  and  their  products  not 
utilized  on  the  spot."  This  suggestion  applies 
equally  to  the  Roman  salt  producing  station  of 
Salinre  (Northwich),  only  nine  miles  from 
Wilderspool,  and  still  more  to  Wilderspool  it- 
self, where  glassmakers'  sand  abounds,  and  in 
his  letter  acknowledging  a  copy  of  my  last  re- 
port, Mr.  Hartshorne  writes:  "1  am  glad  I  was 
not  mistaken  in  my  conclusions,  and  tJiat  such 
clear  evidences  of  glass  making  have  been  dis- 
covered at  Wilderspool.  I  cannot  bi;t  admire 
the  care  and  acumen  with  which  these  evidences 
have  been  brought  to  light.  I  am  the  more 
gratified  because  from  their  nature  small  Roman 
gla.ss  furnaces  are  easily  obliterated  and  their 
sites  are  so  difficult  of  identification,  that  I  be- 
lieve the  ovens,  &c.,  at  Wilderspool,  are  the 
only  remains  of  the  kind  in  England." 

The  niimber  and  peculiarity  of  the  glass  fur- 
naces uncovered  is  due  to  the  fact  that  the 
Romans  used  billets  of  dry  wood  (beech  being 
preferred  as  giving  most  heat  and  least  smoke) 
without  fire  bar.s,  the  fuel  being  laid  on  the  floor 
of  the  hearth,  and  the  ashes  frequently  raked 
out;  and  to  their  having  followed  a  double  pro- 
cess, whereby  the  mixed  ingredients  were  first 
melted  together  on  the  bottom  of  the  furnace  in 
lumps,  termed  ammonitrum  by  Pliny,  or  masisse, 
which  M-ere  broken  with  mallets  and  "dragaded," 
or  melted  and  poured  into  cold  water  in  order  to 
impi-ove  their  qualitj',  and  afterwards  re-melted 
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in  small  pots  in  111?  same  or  some  other  furnace 
for  the  purpose  of  beini,'  worked  into  shape. 
Annealing,  or  gradually  cooling  to  prevent  ex- 
cessive brittleness,  was  performed  in  a  much 
longer  "arch"  or  covered  passage  connected  with 
and  closely  adjoining  the  same  furnace.  The 
early  glass  makers  also  to  a  greater  extent  ex- 
tracted or  prepared  their  own  raw  materials, 
instead  of  purchasing  the  ingredients  in  a  state 
of  chemical  purity  ready  prepared  as  at  the 
present  day,  which  involved  the  rise  of  furnaces 
(1)  for  calcining  flints,  quartz  pebbles,  tarso, 
&c.,  and  burning  s&nd  to  render  it  friable;  (2) 
for  heating  sialt  with  sulphuric  acid  to  produce 
salt  cake  (sulphate  of  soda),  (3)  for  oxidizing  lead 
to  convert  it  into  litharge  or  minium,  and  (4) 
ovens  tor  drying  the  Avood,  usually  warmed  by 
the  spent  heat,  as  they  would  otherwise  con- 
sume one-sixth  of  the  Aveight  of  fuel  for  that 
purpose.  These  are  in  addition  to  the  "pot- 
arch"  or  glass  fuinace  proper,  and  the  "anneal- 
ing arch,"  tliough  in  Roman  times  the  same  fur- 
nace may  have  been  iised  for  diii'erent  purposes 
at  successive  intervals,  and  the  glass  furnaces 
still  used  in  Bohemia  and  by  the  famous  makers 
of  Murano  (Venice),  are  small  and  extremely 
simple  ones.  Those  of  tlie  latter  are  in  two  divi- 
sions arched  over  from  end  to  end,  the  Avorking 
portion  lieiiig  a  circular  oven  about  six  feet  Iiigh. 
The  other  division,  used  as  a  lire  or  annealing 
arch  and  deriving  heat  through  a  passage  from 
the  former,  is  straight  and  about  20  feet  in 
length.  The  pots,  three  in  number,  are  set  on 
the  floor  of  the  oven,  and  a  fierce  fire  maintained 
by  relays  of  boys  thrusting  billets  of  dry  wood 
through  a  narroAv  slit  at  the  bottom.  Before 
each  pot  tliiere  is  a  small  circular  hole  through 
which  the  pots  are  charged  and  the  "metal" 
withdrawn  by  the  workman  with  his  ladle  when 
skimming  and  sampling,  or  with  the  end  of  his 
blow  pipe  for  working  it  into  shape. 

These  furnaces  probably  resemble  the  early 
Roman  ones  on  the  same  spot,  and  the  workers 
themselves  doubtless  derive  their  art  by  direct 
descent  from  their  Roman  ancestors. 

(See  General  Plan  I.,  Insula  I.) 

Glass  Maker's  Workshop  I. — Commencing  at 
the  soiith  there  are  rubble  foundations  situated 
at  44  feet  from  the  south  fence  of  the  Wilders- 
pool  brewery  field  and  one  foot  from  the  inside 
edge  of  the  west  Via,  near  to  the  row  of  large 


trees,  consisting  of  two  main  walls  (1)  with  a 
frontage  along  the  Via  of  10  feet  from  north  to 
south  and  5  feet  Avide;  and  (2)  extending  from 
the  north  end  and  at  right  angles  to  the  latter, 
36  feet  6  inches  from  east  to  Avest,  and  4  feet 
Avide.  In  (he  rear  of  the  front  Avail  (l)  (here  are 
return  Avails  2  feet  to  3  feet  Avide,  enclosing  Iavo 
chambers  measuring  12  feet  6  inches  by  12  feet 
and  12  feet  by  8  feet  6  inches  respec- 
tively;  and  adjoining  the  nordi  Avail  (2)  there  is 
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a  corridor  or  passage,  7  feet  Avide,  partly  paved 
Avilli  eobl)les,  extending  eastwards  to  a  Avell, 
Avhich  is  situated  at  33  feet  from  the  Via  and  73 
feet  from  the  south  fence  of  the  field.  From 
their  Avidth  these  Avall-^  Avere  probably  constructed 
entirely  of  rubble  set  in  clay  mixed  Avith  sand 
tor  mortar,  or  ''raddle  and  daulj"  as  it  is  noAV 
termed,  such  structures  being  mentioned  by 
Vitrurius  ii.  8.7,  and  being  quite  common  in  the 
South  of  England  at  (he  present  day,  where  they 
are  knoAvu  as  "cob  walls." 
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Ill  the  rear  of  this  enclosure  there  is  a  court- 
yard paved  with  cobblestones  meas.uriug  about 
30  feet  from  north  to  soutii  by  7  feet  6  inchca 
wide,  and  beyond  this  a  seri&s  of  extensive  clay 
flooiB  which  wore  uncoveied  over  an  area  of  fully 
30  feet  from  east  to  west  by  20  feet  in  the  oppo- 
site direction,  but  which  could  not  be  completely 
traced  upon  the  north  side  owing  to  the  inter- 
vention of  a  large  tree. 

The  shaft  of  the  well  above  mentioned,  which 
is  rouj^hly  circular,  3  feet  3  inches  by  2  feet 
7  inches  across,  extends  to  a  depth  of  10  feet  6 
inches  be-low  the  g-ras,s,and  is  steined  to  a  depth 
of  7  feet  from  the  bottom  with  wedge-shaped 
stones  (voussoirs),  backed  by  a  pugging  of  stiff 
brown  clay  1  foot  6  inches  thick.  Among  its 
contents  were  a  large  stone  base  for  a  wooden 
post,  measuring  20  by  18  by  16  inches,  having 
a  mortice-hole  SJ  inches  square  by  3  inches  deep 
on  its  weathered  surface,  broken  stone  roofing 
flags  and  iron  nails  for  fastening  them,  frag- 
nionts  of  brick,  tile,  charcoal,  common  soft  red 
and  ))lack  pottery  of  local  manufacture,  and  a 
few  bits  of  Samian,  decayed  teeth  of  horses  and 
oxen,  and  a  first  bronze  coin  of  Trajan  in  fair 
condition,  the  latter  found  near  the  top  of  the 
well.     (See   illustration.  No.  1,  p.   5.) 

In  the  south-east  corner  of  the  same  floors 
there  is  a  square  pit  or  well  3  feet  9  inches  wide, 
extending  to  a  depth  of  9  feet  6  inches,  and 
steined  with  unhewn  sandstone  blocks  to  a 
depth  of  5  feet.  It  contained  fragments  of  simi- 
lar pottery  (including  three  or  four  of  Samian), 
teeth  of  horse  and  pig,  and  a  part  of  a  lower  jaw 
of  the  latter,  lumps  of  slag  and  one  bit  of  ordin- 
ary mineral  coal,  iron  nails,  and  a  second  bronze 
coin  of  Domitian  found  31  feet  from  the  bottom. 
Base  of  Furnace. — Closely  adjoining  the 
well  first  described,  on  the  surface 
of  the  north-west  angle  of  the  fioor, 
an  oblong  platform  of  dense  clay,  7  feet  6  inches 
in   length   from    east   to   west   by   5   feet,   and   2 


feot  4  inches  high,  was  carefully  examined  and 
found  to  enclose  an  oval  cavity  3  feet  6  inches 
long  by  3  feet  wide,  with  a  stoke-hole  3  feet  long 
by  8  inches  to  a  foot  wide,  which  were  filled  with 
reddened  clay  and  calcined  fragments  of  their 
overarched  covering,  and  calcined  throughout 
their  interior  to  a  considerable  depth  by  intense 
heat,  the  bottom  floor  having  been  renewed  no 
fewer  than  eight  times  with  fresh  layers  of  clay 
from  half-an-inch  to  two  inches  thick,  and  the 
natural  sand  underneath  being  whitened  to  the 
depth  of  a  foot  by  the  same  agency.  At  the  back 
there  was  a  second  opening  about  ten  inches 
wide  for  a  flue  or  for  charging  and 
discharging  the  contents.  Evidently  this 
was  a  furnace  inside  which  an  enormous 
amount  of  heat  had  been  developed,  but  its  in- 
tended purpose  remained  a  mj'stery  for  two  or 
thre?  years,  until  its  surroundings  were  more 
thoroughly  examined  in  1901  and  several  frag- 
ments of  massse  (crude  half-made  glass),  pieces 
of  twisted  glass  rod,  many  bit.s  of  hollow  glass 
vessels  of  various  shades,  tAvo  broken  clay  pots 
of  small  size  and  similar  in  shape  to  a  whole 
vessel  found  last,  year  at  Stockton  Heath  (which 
was  proved  on  analysis  by  Mr.  Euddock  to  con- 
tain crude  glass),  and  a  lump  of  partly  calcined 
flint  weighing  13  ounces,  a  material  foreign  to 
thie  district,  were  discovered  in  its  vicinity.  It 
then  became  evident  that  calcining  flints  of 
which  the  clear  glass  (crystallinum)  was  com- 
posed, was  one  of  the  purposes  for  which  this 
furnace  was  employed;  and  this  conclusion  was 
confirmed  by  the  later  discoveries  of  other 
furnaces  and  traces  of  glass  making,  including 
sandiver  or  scum  arising  from  the  impure  ma- 
terials in  the  glass  pots,  beads,  discs,  cut  glass,, 
a  glass  cutter's  wheel,  socket  stone,  fragments 
of  more  than  a  gross  of  dift'erent  glass  vessels 
and  window  glass,  dull  on  one  side  and  fire 
polished  on  the  other,  leaden  weights  for  weigh- 
ing the  ingredients,  &c.,  on  this  portion  of  the  site. 
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X. 


GLASS  MAKERS'  WORKSHOP  II. 

In  part  III.  the  remains  of  a  flint  glass 
maker's  workshop  were  mentioned  as  existing 
in  the  south-west  portion  of  the  Wilderspool 
brewery  field,  between  the  walls  of  a  fortified 
external  annex,  outside  the  principal  fortifica- 
tion. These  remains  were  two  oblong  floors  com- 
posed partly  of  "raddle  and  daiib"  or  mixed 
clay  and  sand,  situated  ou  the  south  and  north 
sides  of  the  enclosure,  measuring: — Southmost 
(i),  13  feet  from  north  to  soiith  by  li  feet; 
northmost  (2),  14  feet  from  north  to  south  by 
11  feet,  each  of  which  was  crossed  from  east  to 
west,  and  partly  formed  by  a  massive  claj''  plat- 
form surrounding  a  calcined  furnace  cavity  of 
more  peculiar  and  elaborate  shape  than  any  of 
the  others.  The  cavities  were  filled  with 
remains  of  their  overarched  coverings,  and  were 
concluded  to  be  the  bases  of  glass  makers'  fur- 
naces for  reasons  which  will  be  discussed  after 
their  structures  have  been  described.  Their 
collapsed  condition  is  accounted  for  by  the 
shallo^NTiess  of  the  surface  soil  (viz.,  6  to  9 
inches),  of  which  a  portion  had  been  recently  re- 
moved to  the  adjoining  sand-pit. 

1.  The  southmost  cavity  resembled  a  flat-oval 
earthenware  trough  with  three  necks;  two  outlets 
running  westward  to  a  ring-ornamented  hearth 
of  baked  clay  3  feet  in  diameter;  the  other  out- 
let running  in  an  opposite  direction,  and  being 
blocked  at  the  end  by  an  upright  stone  sill.  Two 
of  these  outlets  were  directly  opi>osite  one 
another  on  the  east  and  west  sides,  and  formed 
a  continuous  tunnel  with  the  centra]  oval  cham- 
ber or  expansion.  The  floor  of  the  other  open- 
ing towards  the  west  was  somewhat  rounded  and 
resembled  the  base  of  a  furnace  for  heating  a 
caldron  or  melting  pot. 

DIMENSIONS. 

Oval  oven  I.— Diameters,  4  feet  6  inches  by 
2  feet;  height  of  upright  sides,  10  inches.  West 
outlet:  Length,  2  feet;  breadth,  1  foot  3  inches. 
East  outlet:  Length,  2  feet;  breadth,  9  to  10 
inches.     Base  of  furnace:    Length   from   east  to 


west,  2  feet  6  inches;  breadth,  1  foot  2  inches  to 
1  foot  4  inches.  Tlie  sides  of  the  outlets  dimin- 
ished in  height  from  10  inches  to  1  inch  out- 
wards. 

2.  The  cavity  of  the  northmost  was  shaped 
like  a.  large  earthenware  troiigli  with  a  tap- 
hole  on  one  side,  the  neck  forming  an  outlet 
toAvards  the  west  opening  on  to  a  carefully-laid 
hearth,  3  feet  by  2  feet  6  inches  in  length  and 
breadth,  of  flag  stones  and  a  single  brick  (a 
sesquipedalian,  measuring  1^  by  one  Roman  foot, 
16  by  11^  by  2|  inches);  the  side  opening  gave 
access  to  the  back  of  the  oven,  and  terminated 
in  an  upright  stone  sill  like  the  corresponding 
opening  on  the    east   end  of  the  preceding. 

Oval  oven  11. — Diameters,  5  feet  by  2  feet  3 
inches;  height  of  upright  sides,  4^  inches.  West 
outlet:  length,  2  feet;  breadth,  10  inches.  Soutih 
outlet:    Length,  3  feet;    breadth,  10  inches. 

Crossing  diagonally  underneath  the  floor  and 
platform  surrounding  the  latter  (oven  II.)  was 
a  tubular  flue,  resembling  a  rabbit  burrow,  6  to 
7  inches  in  diameter,  which  commenced  at  a 
small  clay  furnace  or  fire-hole  outside  the  north 
east  angle,  and  ended  in  two  outlets  on  either 
side  of  the  opposite,  south-west,  angle  of  the 
floor,  at  a  total  distance  of  at  least  32  feet,  the 
flue  being  still  open  and  blackened  with  soot 
internally  throughout  its  entire  length.  Near 
the  middle  of  its  length,  beside  the  west  outlet 
of  oven  II.,  the  flue  expanded  into  a  circular 
chamber  about  a  foot  wide,  which  was  covered 
with  fragments  of  amphorae,  carefully  set  in  stiff 
clay. 

A  layer  of  ash-blackened  soil  surrounded  both 
hearths,  and  filled  a  shallow  rubbish  pit  under- 
neath the  south-Avest  corner  of  floor  1.  Further 
exploration  Avas  prevented  on  the  east  side  by 
the  young  trees  of  the  plantation,  and  on  the 
west  side  by  the  old  sand-pit. 

Fragments  of  stone  roofing  flags  and  tAA'O-inch 
iron  nails  found  in  the  vicinity  shoAved  that  the 
clay  floors  Avere  covered  by  some  description  of 
strongly  built  Avooden  sheds;  shards  of  common 
red,  black,  and  grey  unglazed  Avares,  bright,  red, 
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glazed  Sainian,  and  a  second  bronze  coin  of 
Trajan,  a.s  well  a.s  their  whole  surroundings 
placed  beyond  doubt  the  Koman  origin  of  the 
remains. 

The  only  objects  significant  of  the  intended 
purpose  of  the  furnace  and  adjoiiaing  ovens  were 
two  fragments  of  crystal  cut  glass,  which  were 
discovere<I  in  the  substance  of  the  clay  platform 
on  the  north  side  of  oven  I.,  and  another  frag- 
ment of  similar  material  and  ornamentation 
found    near    at    hand.        The    ornaincntation    on 


low  the  rim  of  a  vessel  of  similar  shape  and  ma- 
terial, but  thicker  and  more  deeply  incised  Avith 
an  angular  projecting  cordon  and  portions  of 
three  similar  facets.  The  pattern  on  the  third 
fragmeut  is  formed  by  deeply  cut  grooves  inter- 
secting diagonally,  with  intervening  cones  and 
ridges,  only  two  of  the  facets  having  been 
smooth-polished,  and  the  others  being  rough- 
cut,  showing  that  the  vessel  was  rejected  owing 
to  a  breakage  during  the  polishing  operation, 
which  was  being  iieiformed  near  the  spot.     This 
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these  fragments,  being  specially  interesting 
to  students  of  Roman  glass,  rec^uires  to  be 
minutely  described.  One  of  the  two  first  men- 
tioned -specimens  is  a  portion  of  the  rim  of  an 
upright-sided  cup  or  goblet  of  clear  glass 
(crystallinum)  having  outside  around  the 
brim  a  plain  band  about  half  an  inch  wide 
bordered  by  two  half-round  cordons,  and 
the  upper  portions  of  two  pear-shaped  and 
hexagonal  facets  formed  by  intersecting 
circles.    The  other  is  a  small  fragmeut  from  be- 


description  of  wheel-cut  ornamentation  is  of  a 
wpll-known  late  Koman  type,  and  portions  of 
similar  ves-^els  of  white  glass  with  cut  oval  facets 
found  in  London  and  at  Birrens  are  fully  illus- 
trated and  described  by  Apsley  Pellat  (Curiosi- 
ties of  Glass  Making,  j).  136,  plate  III.,  fig.  13) 
and  by  Dr.  Anderson  and  Mr.  .lames  Curie,  jun. 
(Proc.  Soc.  Antiq.  of  Scotland,  1896,  p.  189  et 
seq.).     See  above  tigs.   1,  7,  and  3. 

The  finding  of  these  specimens  siiggested  glass 
making  as  the  industry  in  which  these  tv,-o  ovens 
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and  t'uriiacp  were  employed,  and  no  trace  was 
iound  near  them  of  any  other  industry,  'the 
position  of  the  hearths  inside  the  area  of  the 
clay  floors,  and  the  provision  of  a  separate 
underground  flue  for  heating:  purposes  beneath 
the  floor  of  No.  II.,  negative  the  hypotliesis  that 
they  correspond  to  the  central  pit  or  chamher  of 
a  channelled  or  compcxsite  liypocaust.  The  most 
feasible  explanation  of  them  appears  lo  be  that 
the  small  furnace  was  employed  for  heating  a 
glass-melting  pot,  and  the  adjoining  ovens  as 
"lires,"  into  which  the  newly-fashioned  glass 
vessels,  Avhile  still  hot,  were  immediately  placed, 
in  order  to  be  annealed,  i.e.,  gradually  ceded, 
by  being  slowly  withdrawn  from  the  rG,'.(ion  of 
the  fire  by  means  of  a  flat  wooden  shovel  or 
''peel." 

AcciOirding  to  the  earlieir  and'  more  primitive 
methods  of  annealing,  Ireavy  goods  intended  for 
cutting  were  sometimes  buried  in  hot  sand  be- 
fore being  placed  in  the  "lire,"  and  sometimes 
the  oven  Avas  filled  with  the  goods  along  Tvith 
burning  fuel,  and  t.hi?u  sealed  up  Avith  clay  and 
alloAved  about  a  Aveek  to  cool.  It  Avill  i)e  seen 
that  the  long  ovens  just  desci'ibed  Avere 
peculiarly  aclapted  for  being  used  in  this  manner. 

Glass  makers  Avill  understand  the  necessity  for 
the  additional  heating  furnace  and  fines  under- 
neath the  nortlimost  floor  (2),  to  prevent  the 
glass  vessels  from  being  chilled  and  rendered 
brittle  after  remoA'al  from  the  "lire,"  especially 
in  the  case  of  goods  intended  for  cutting. 

The    glass    cutter's    Avheel     already      referred 


to  is  a  disc  of  very  hard  fine-grained 
grey  sandstone,  If-inch  in  diameter, 
|-inch  thick,  f-inch  bore,  Avhich  readily  cuts 
glass,  and  Avas  at  once  recognized  by  Mr.  Uobin- 
son  as  of  finer  grit  than  any  noAv  obtainable. 
Its  periphery  also  fits  into  the  holloAv  facets  on 
the  .surface  of  the  Iavo  specimens  of  cut  glass 
above  described.  It  Avas  found  Avith  several 
lumps  of  scum  from  the  glass  pots  in  a  rubbish 
pit  outside  the  ditch,  at  60  feet  in  a  direct  line 
north  from  the  workshop. 

Mr.  Euddock's  analysis  of  one  of  these  lumps 
of  "sandiver"  of  scum  gave  the  folloAving  results: 

Alumina,  Avith  a  little  iron   10.00 

Copper  oxide  48 

Organic   matter   and   Avater    2.30 

Silicate  of  alumina  and  a  little  alkali    85.67 

98.45 


A    LUMP     OF     GLASSY     SLAG     Oli     SCUM. 


It  contained  a  little  free  copper,  Avhich  Avas 
perhaps  added  to  colour  the  glass,  and  from  its 
appearance  and  purity  it  AA-as  considered  by  him 
to  be  glass  Avaste. 

Though  no  portion  of  the  glass  melting-pot 
Avas  discovered  on  this  spot  during  the  recent 
excavatons,  Mr.  .T.  Paul  Eylands,  F.S.A.,  who 
has  collected  objects  from  the  adjoining  sand 
pits  and  interested  himself  in  these  discoveries 
for  many  years,  in  discussing  the  above  sugges- 
tion, writes:— "In  1869-70  I  had  16  plates  draAvu 
in  Avater  coloirrs  of  objects  found  at  that  time  at 
Longbank,  Wlderspool ;  some  of  these  objects 
then  in  the  collection  of  the  late  Ur.  Kendrick 
and  the  rest  in  my  oAvn  collection,  afterwards 
incorporates!  in  that  of  Dr.  Kendrick.  These 
coloured  plates  are  now  before  me.  Among  the 
objects  thus  illustrated  are  tAvo  Avhich  seem  to 
me  to  suggest  that  there  Avas  a  Roman  manufac- 
tory of  coloured  glass  at  Wilderspool ;  one  of 
these  is  a  piece  of  molten  glass — green,  blue, 
and  Avhite,  and  the  other  appears  to  be  a  frag- 
ment of  a  large  crucible  of  buff-coloured  ma- 
terial, having  on  one  side  (part  of  the  interior 
of  the  crucible)  a  thin  deposit  of  glaze  of  tAvo 
colours — lapis  lazuli  and  golden  yelloAv.  Al- 
though it  is  nearly  30  years  since  I  had  this 
fragment  in  my  hand,  I  Avell  remember  it  on 
account  of  the  importance  I  attached  to  its  dis- 
covery." 
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This    fragiiient    of   crucible      is    trom    i-iiich  law   materials,    the   melting   furuaces   and     ciu- 

to      |-iuch    thick,    and      the   above    letter      sup-  cibles,    the    finished    and    unfinished    specimens, 

plies  the  only  missing  link  in  the  chain  of  evi-  and  waste,  have  all  been  traced  and  recorded, 

dene?    required    for   proving   the   existence   of   a  and  tJie  photographs,  drawings  and  portable  ob- 

Roman  glass  manufactory  at  Wilderspool.     The  jects  deposited  in  the  Warrington  Museum. 
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Glass  Makers'  Workshop  III.— Near  the 
middle  of  the  north  side  of  the  main  fortifica' 
tion  and  brewery  field,  5  to  10  feet  south  from 
the  eastward  extension  of  the  Via  along  the 
bank  of  the  river,  the  remains  of  another  glass 
makers'  workshop,  with  two  more  ci;rioiis  pairs 
of  furnaces  of  smaller  size  than  the  preceding, 
and  evidently  used  in  the  manufacture  of  beads, 
were  uncovered.  The  unshaped  rubble  founda- 
tions of  two  walls  13  feet  apart  ran  parallel  from 
north  to  south,  but  there  were  no  traces  of 
gable-end  walls,  which  were  probably  con- 
structed of  timber  frames  filled  in  with  ''wattle 
and  daub"  and  had  entirely  perished.  The 
west  wall  was  20  feet  long,  5  to  6  feet  wide,  and 
2  to  3  feet  high  at  2  feet  below  the  grass.  The 
east  wall  was  shallower  and  only  6  to  8  inches 
from  the  surface;  its  length  was  23  feet  and 
width  2  feet.  The  former  was  bedded  on  a  layer 
of  stiff  brown  clay,  and  both  walls  appear  to 
have  been  consolidated  with  ''raddle  and  daub" 
(clay  mixed  with  sand)  without  lime  mortar. 
The  M'hole  of  this  enclosure  was  paved  Avith 
sandstone  blocks,  under  which  Avas  an  earlier 
floor  of  dense  clay  2  or  3  inches  thick,  with     a 


calcined  hearth  upon  its  surface  near  the 
middle  of  the  west  side. 

Beyond  these  foundations  on  the  east  side 
there  were  also  double  floors  of  clay  with  a  4- 
inch  layer  of  sand  and  gravel  between  them. 
The  "Avhite  hearth"  and  iron  smelting  furnace 
described  in  Part  VI.  Mere  met  Avith  on  the 
upper  floor,  Avhich  Avas  evidently  of  later  date 
than  the  one  beneath. 

The  loAver  and  earlier  floor  Avas  a  4-inch  layer 
of  hard  clay  at  the  level  of  the  Iavo  platforms  in 
Avhich  the  glass  makers'  furnaces  Avere  enclosed, 
and  extended  about  20  feet  from  east  to  west  by 
10  feet,  betAveen  and  on  the  south  side  of  the 
platforms  and  furnaces. 

The  interval  betAveen  the  foundations,  floors 
and  Via  Avas  partly  covered  by  a  cobblestone 
pavement  measxxring  15  feet  from  east  to  Avest 
by  3  feet. 

One  of  the  platforms  was  just  inside  the 
north-east  angle  of  the  building;  the  other,  8 
feet  from  it  eastAvard  in  nearly  a  direct  line. 
Both  Avere  built  up  of  Avell-puddled  clay  on  a 
single  layer  of  sandstone  rAibble  or  cobbles,  and 
Avere  large  enough  to  provide  all  round  and  be- 
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tween  the  two  adjoining  fnrnace<s  a  wall  of  clay 
6  inches  to  a  foot  thick.  Each  furnace  had  also 
a  hearth  of  burnt  clay  (terra  cotta)  round  the 
mouth  of  the  stoke-hole,  laid  evenly  with  the 
floor  of  the  latter,  and  with  a  slight  batter  out- 
wards to  facilitate  removal  ot  tlie  ashes. 

The  following  are  the  interior  dimensions  of 
the  furnaces  and  the  stokeholes  leading  from 
them :  — 

West  Pl.^tforji  III. 


Furnaces. 
Length.  Breadth. 

Heiffht 

of 
upriKht 
sides. 

stoke-holes.        Depth 
below 
surface 
of    top 
of  plat- 
Length-     Breadth,  form. 

ft  in.        ft.in. 

ftin. 

ft  In.          ft.in.        ft  in. 

Furnace  5. 

..3  8...  2  6  .. 

.  0  r, .. 

.  0   H  ...  1    8  ...   1    (i 

„      (5.. 

..2  4  ...  1  4  .. 

.  0  r,  .. 

.  1   (•)  ...  1   0  ...   1   G 

E.\ST    PL.\TF(iliM    IV. 

,,      7.. ..I  8  ...  square  0  8  ...    stone  slab  ...  2  9 
„      8. ...3  0  ...  1  10...  1  4  ...1  II. .1  ltol8..2  0 

The  enclosed  furnace  (5)  in  platform  III.  re- 
sembled the  base  of  an  ordinary  oven.  From 
the  thickness  and  red  colour  of  the  superin- 
cumbent mass  of  clay  and  quantity  of  calcined 
fragments  inside  the  cavity,  it  was  inferred  to 
have  been  overarched.  The  adjoining  furnace 
(6)  seems  to  have  been  used  for  heating  a  glass 
melting-pot.  The  same  hearth  was  continued  in 
front  of  both  their  openings  with  a  gradual 
slope  to  the  edge  of  the  clay  floor  on  the  north 


side,  where  was  the  ash-blackened  layer  of  soil 
impregnated  with  many  objects  of  Eomano- 
British  origin  specified  in  describing  the  iron 
furnaces  in  Part  VI. 

The  fivrnacie  cavities  in  Platform  IV. 
liikewis'ie  diiferedj  in  shape  and  intended  pur- 
pose. One  furnace  (7)  was  lower  and  shallower 
than  the  other  and  nearly  square,  and  had  two 
upright  stone  flags,  7  inches  high,  half  buried 
in  the  clay,  across  the  mouth.  Lying  upon  the 
bottom,  beneath  the  clay  from  the  broken  down 
cover  with  which  it  was  choked,  there  was  a 
lump  of  chalk  weighing  about  lib.  As  this  is  a 
material  nowhere  found  in  the  district  it  must 
have  been  imported  for  a  special  purpose,  and 
suggests  that  one  of  the  uses  for  which  the  fur- 
nace was  employed  was  for  burning  the  chalk 
to  produce  lime,  one  of  the  ingredients  em- 
ployed by  the  Romans  for  making  glass.  The 
long  oval  shape  of  the  adjoining  furnace  (8) 
showed  that  it  was  not  the  seat  of  a  circular 
caldron  or  melting-pot.  and  a  mass  of  red 
plastic  clay  with  which  the  interior  was 
choked,  numerous  fraginents  of  vitrified  clay  in 
contact  with  the  base,  and  a  ring  of  soft  clay 
exposed  round  its  upper  margin,  Avhere  the  cal- 
cined interior  lining  had  been  broken  away, 
suggested  that  it  had  originally  been  over- 
arched. Underneath  it  possessed  three 
separate  floors,  the  lower  ones  divided  by  a  2- 
inch   layer  of   sand  and  gravel,   and  the  upper 
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oues  by  a  cavity  1  foot  4  inches  square  and  2' 
inches  deep,  filled  with  charcoal.  Near  the 
middle  of  this  cavity  there  were  two  holes, 
measuring  7  inches  by  IJ  inch  and  2  inches  by 
Ij  inch,  evenl.y  and  symmetrically  formed,  com- 
municating through  the  floor  with  the  interior 
of  the  fire-place;  and  on  one  side,  by  an  open- 
ing through  the  clay  wall,  communicating  with 
the  outside.  By  these  openings  it  was  possible 
to  introduce  an  artificial  blast,  from  a  pair  of 
bellows,  into  the  centre  of  the  fire,  and  it  is 
difficult  to  conceive  any  other  purpose  the 
holes  could  have  served.  The  additional  layers 
appear  to  have  been  introduced  for  the  purpose 
of  raising  the  fire  level  and  economizing  fuel, 
and  were  certainly  not  for  the  purpose  of  patch- 
ing, the  lower  ones  being  complete  and  unworn. 
Tlie  stoke-hole  was  steined  and  originally  over- 
arched; it  widened  outwar'ds,  and  the  hearth 
in  front  was  fan-shaped,  2  feet  4  inches  across. 

Objects.— The  conclusion  that  one  of  these 
furnaces  in  each  pair  was  used  for  burning  sand, 
quartz,  lime,  salt,  &c.,  and  melting  the  powdered 
and  mixed  materials  into  massse,  or  as  a  "pot 
arch"  for  re-melting  tlie  latter  in  clay  pots  for 
working;  and  the  adjoining  furnace  as  a  "lire," 
into  which  small  finished  articles  such  as  beads 
were  introduced  while  still  hot  in  order  to  be 
annealed,  is  based  not  only  upon  their  shape 
and  the  proximity  of  the  kind  of  sand  which 
gives  to  the  bulk  of  the  specimens  their  greenish 
tinge,  but  also  upon  the  number,  variety,  and 
peculiarities  of  the  glass  spe-cimens  found  in 
their  immediate  vicinity.  The  glass  objects  are, 
hherefore,  of  chief  importance  as  indications  of 
the  intended  purpose  of  the  furnaces  and  will 
be  first  described. 

Glass.— (1)  Bead  of  oblate  spheroidal  shape, 
4^  inches  in  circumference,  or  1^  inch  across 
what  may  be  termed  the  equator,  and  |-inch 
through  the  string-hole— one  of  the  largest 
beads  on  record.  The  body  is  translucent  pale 
pea-green,  encircled  by  three  inlaid  rings,  about 
\  inch  wide,  one  round  the  middle  of  cable  pat- 
tern, pale  blue  and  bluish  white  strands  alter- 
nating, the  other  two  at  the  intermediate  zones 
of  opaque  white.  Tt  was  found  only  3  feet  6 
inches  south  from  Platform  III.,  at  a  depth  of 
1  foot  6  inches  below  the  grass.  A  slight  pro- 
jecting edge  round  one  end  of  the  string-hole 
indicates  that  it  has  never  been  threaded,  and 


that  it  was  probably  made  upon  the  spot.  A 
smaller  but  similarly  shaped  and  ornamented 
bead,  \<n.th  red,  Avhite,  and  blue  strands  alter- 
nating in  the  encircling  cable  was  found  in  the 
camp  at   South   Shields.     See  fig.  12,  p.   42. 

(2)  Melon-shaped  ribbed  bead  of  grey  vitreous 
paste  coated  with  blue  glaze,  l-inch  in  diameter, 
5-inch  bore;  and  broken  half  of  a  similar  bead. 
See  fig.   9,   p.  42. 

(3)  Small  tubular  bead  or  bugle  of  dark  green 
opaque,  |-iuch  in  length,  5-inch  in  diameter. 
See   fig.  8,  p.  42. 

(4)  Plano-convex  disc  of  black  paste,  like  ob- 
sidian, |-inch  in  diameter,  5-inch  thick.  This 
is  not  a  solitary  specimen,  half-a-dozen  similar 
objects,  three  in  black  and  three  in  white  glass 
paste,  and  a  small  clay  pot  containing  materiaJ 
for  black  ones,  having  been  found  at  Stockton 
Heath.     See  fig.  2,   p.  42. 

(5)  Fragment  about  2  inches  in  length  and  5- 
inch  in  diameter  of  crystal  glass  rod,  formed  of 
two  tAvisted  strands  like  a  cord,  found  near  to 
the  large  bead  (1)  at  a  depth  of  3  feet  below  the 
grass.  A  similar  fragment,  f-inch  in  length, 
each  strand  enclosing  a  thread  of  opaqrie  white, 
was  found  near  to  the  supposed  flint  calcining 
furnace  in  the  rear  of  Glass  Makers'  Workshop 
I.,  above  described. 

These  curious  glass  rods,  when  complete,  vary 
from  7  inches  to  a  foot  in  length,  and  from  } 
to  ^-inch  in  diameter,  and  have  a  little  flat 
handle  or  ring  for  suspension  at  one  end  and  a 
small  cap  at  the  other.  Their  use  is  uncertain, 
some  authorities  regarding  them  as  the  wands 
(rudes)  in  the  form  of  cords  bestowed  on 
liberated  slaves  or  retired  gladiators  (rude 
donati).  By  others  they  are  described  as  "rouge 
sticks"  used  by  Eoman  ladies  in  performance 
of  their  toilette.*  On  the  other  hand  one  lady 
writer,  M.  A.  Wallace-Dunlop  ("Glass  in  the  Old 
World,"  p.  172),  thinks  it  more  likely  they  were 
used  "for  mixing  sAveet  drinks,"  and  such 
articles  Avere  more  needful  Avhen  honey  Avas  used 
for  sAveetening  than  at  the  present  day.  Articles 
of  similar  shape  in  glass  and  AA'hite  metal, termed 
crushers  or  stirring  mulls,  are  still  used  for 
sweetened  toddy  instead  of  spoons  by  innkeepers 
throughout  the  North  of  England. 


'•■  Die  Antiken   Glaser  zu  Koeln  (Kisa),  p.  ]30,  PI.  XVI., 
figs.  130,  131. 
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(6)  A  triangular  fragment  (Ij  by  1  by  ^-inch 
sides)  of  very  thin  clear  glass  Avitli  the  letters 
AL  in  relief  on  one  side  and  indented  on  the 
other,  evidentlj-  blown  in  a  mould.  It  ap- 
parently forms  part  of  the  word  VALE  inscribed 
over  the  defeated  competitors  on  one  of  those 
"rare  and  curious"  chariot  race  cups  represent- 
ing scenes  from  the  circus  which  are  fully 
described  and  illustrated  in  C.  R.  Smith's 
"Eom,an  London"  and  "Catalogue  of  London 
Antiquities,"  p.  48,  in  "The  Celt,  the  Roman, 
and   the   Saxon,"   p.   285,    and   in   "Old   English 

Glasses,"  p.  11,  by  Mr.  Albert  Hartshorne, 
F.S.A.  The  latter,  along  with  the  Belgian 
aiithority  Schuermans,  considers  the  balance  of 
evidence  in  favour  of  England  as  their  place  of 
origin,  and  of  their  date  being  rather  in  the 
second  than  the  first  century.     See  fig.  11,  p.  42. 

(7)  Fragment  from  the  rim  of  a  patera,  g-inch 
thick,  of  pale  pea-green  translucent  glass  in  a 
"dragaded"  condition,  i.e.,  crackled  by  being 
poiired  when  molten  into  cold  water. 

(8)  Triangular  fragment  of  dull  olive  green 
from  the  side  of  a  globular  vessel. 

(9)  Three  amorphous  himps,  partly  fractured 
and  partly  fire  polished,  and  evidently  broken 
from  massae  and  not  from  any  kind  of  vessels, 
viz.,  loz.  of  common  greenish  tinted,  loz.  of 
milky  white,  and  joz.  of  clear  transparent 
(crystallinum).     See   figs.  6  and  10,  p.  42. 

(10)  A  small  bit  of  opaque  cobalt  blue  enamel 
or  frit.  There  were  also  several  fragments 
about  3-inch  thick  of  square  bottles  of  common 
greenish-tinted  impure  material,  having 
moulded  patters  of  concentric  rings  on  those 
forming  portions  of  the  base;  and  others  of 
thinner  substance  from  the  sides  of  globular 
vessels  of  the  same  and  of  pure  crystalline  ma- 
terial. The  square  bottles  referred  to  are  those 
so  often  met  with  and  employed  as  cinerary 
urns  in  Roman  cemeteries,  but  the  fragments 
found  at  this  spot  more  resembled  "cullet" 
(glass  makers'"  waste)  no  two  being  alike  or  be- 
longing to  the  same  vessel. 

In  recording  these  glass  specimens  it  should 
be  recalled  to  mind  that  a  melon-shaped  ribbed 
bead  of  cobalt  blue  translucent  glass  J-i'ich  in 
diameter,  was  found  in  the  foundations  of  a 
house  on  the  east  side  of  the  floor;  and  that  an 
"aggry"  or  "sun"  bead  of  inlaid  glass,  belong- 
ing    to     the     Kendrick     collection,     found     at 


Wilderspool  during  a  former  generation,  was 
made  the  subject  of  a  learned  paper  read  before 
the  British  Archaeological  Association  by  Mr.  J. 
Syer  Cuming,  F.S.A.,  and  printed  in  the 
Transactions,  vol.  xvii.,  p.  59.  They  were  re- 
ferred to  as  "conspicuous,  important,  and 
puzzling  antiquities,"  which  in  former  times 
M-ere  believed  to  be  possessed  of  mystic  and  heal- 
ing properties,  being  kno^ra  as  "  Druid'.s 
beads,"  "adder's  eggs,"  &c.  The  mystery  of 
their  origin  has  been  explained  by  the  discovery 
of  these  glass  furnaces.     See  fig.  14,  p.  79. 

The  following  is  a  list  of  miscellaneous  objects 
found  in  their  vicinity:  — 

Coins.— (1)  A  silver  "consular"  denarius  of 
Augustus  (C.  Octavius),  damaged  by  heat,  but 
identified  by  Mr.  Barclay  V.  Head,  F.S.A.,  of 
the  British  Museixm,  and  described  thus: — Obv., 
Head  of  Venus  to  r.  Rev.,  Octavius  in  military 
costume  marching  to  1,  his  right  arm  extended 
and  holding  a  spear  in  his  left,CAESAR  DIVIF  ; 
found  at  1  foot  10  inches  below  the  present  sur- 
face. 

(2)  A  second  bronze  coin  of  Trajan,  blackened 
by  iron,  but  otherwise  in  an  almost  perfect  con- 
dition: Obv.,  radiated  bust  of  emperor  to  r., 
IMP.  NEEV.  TRAIANO  AUG.  GER.  DAC. 
COS.  VIII.  Rev.,  draped  female  figure  stand- 
ing front,  holding  a  cornucopia  in  left  and  a 
pair  of  scales  in  extended  right;  SPQR. 
OPTIMO  PRINCIPI,  SC  in  field;  along  with 
(3)  a  fragment  of  an  embossed  Samian  upright 
sided  bowl  ivith  Minerva  armed  in  fine  relief, 
found  at  depths  of  2  feet  4  inches  and  2  feet  6 
inchies  respectively,  underneath  the  floor. 

(4)  A  much  corroded  second  bronze  coin  of 
Trajan,  legend  undecipherable. 

(5)  A  plain  bronze  ring,  J-inch  opening  '-inch 
thick. 

(6)  An  amorphous  lump  of  copper  l^oz.  in 
weight. 

(7)  Two  squarish  lumps  of  lead  and  several 
strips  of  sheet  lead,  3;^-  to  4  inches  in  length  by 
about  |-inch  in  width,  and  l-16th  inch  in  thick- 
ness. 

(8)  Three  leaden  weights  (a)  spheroid  marked 
XIII I.  by  slightlj'  indented  lines  and  weighing 
711).  MJoz.,  including  the  corroded  remains  of 
an    iron   ring   and    staple,     (b)     Disc,    weighing 
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8i  ounces  avoirdupois  or  about  9  Roman  ounces, 
and  probably  an  example  of  the  dodrans,  | 
libra,  (c)  disc  marked  2  for  semis,  or  ^  libra  and 
weighing  2573  grains.  More  than  a  dozen  leaden 
weights  have  been  foimd  at  Wilderspool,  and 
their  use  in  making  up  prescriptions  of  various 
materials  for  different  kinds  of  glass  (or  "batch" 
as  it  is  termed)  will  be  readily  understood. 

In  the  vicinity  of  these  double  furnaces  there 
was  also  found  a  very  hard  socket-stone,   with 


a  hole  about  f-inch  in  diameter  and  depth,  worn 
by  an  upright  iron  pivot,  on  the  top  end  of 
which  a  glass-cutters'  wheel  may  have  spun 
horizontally,  the  fly  wheel  being  a  large  wooden 
one  placed  low  down  on  the  spindle  and  worked 
by  the  feet  pressed  against  the  spokes.  See 
illustration  on  page  45,  background. 

In  addition  to  the  above  there  were  severa^l 
fragments  of  lava  qiierns  much  decomposed  by 
lying  beneath  the  soil. 
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Glass  Makers'  Workshop  IV. — The  evidences 

of  <,'las«  m;»kin<?  discovered  last  year  (1902)  on  the 
Stocktou  Heath  portion  of  the  site  were  less  ex- 
teusive,  but  quite  as  definite  as  those  previously 
described.  The  remains  of  workshops  were  on 
the  east  side  of  the  Via  (and  new  street  marked 
"Roman-road^')  and  on  the  south  side  of  the 
cob})le  causeway  mentioned  in  Part  I.  striking 
off  eastwards  at  right  an5,'les  fiiom  the  former  at 
80  yards  from  the  Manchester  Ship  Canal. 

The  northmost  consisited  of  a  group  of  clay 
floore,  hearths  and  rubbish  pits  surrounding  a 
flag  pavement  which  was  probably  the  fioor  of  a 
central  court-yard  or  impluvium,  on  to  which 
opened  several  timber-frame  huts  or  wooden 
sheds.  Portions  of  the  stone  roofing-flags  and 
nails  for  fastening  them  were  met  with,  but  no 
traces  of  encircling  walls.  It  may  be  assumed 
that  the  clay  floors,  which  become  soft  and 
sticky  and  easily  destroyed  when  exposed  to  the 
weather,  were  always  covered  in,  and  that  for 
open  spaces  stone  flags  and  pitching  were  usiially 
employed.     (  See  Plan  II.,  Group  I.,  p.  34.  i 

The  pavement  was  of  large  slabs,  4  to  6  inches 
thick,  roughly  split  and  broken  with  a  hammer, 
the  wide  joints  being  filled  in  with  rubble.  It 
measured  14  feet  6  inches  on  N.,  9  feet  on  S., 
8  feet  on  E.,  3  feet  6  inches  on  W.,  and  7  feet  on 
S.W.,  where  an  angle  was  cut  oft'  in  a  straight 
line,  and  was  situated  at  25  feet  east  from  the 
Via  and  14  feet  south  from  the  cobble  causeway 
above  referred  to. 

On  its  S.W.  angle  was  set  a  roughly  squared 
sandstoine  block,  measuring  about  2  feet  square 
by  1  fO'Ot  1  inch  thick,  Avhich  may  have  served 
as  a  work  bench,  or  as  the  support  for  an  anvil, 
beneath  which,  on  the  surface  of  the  pavement, 
were  found  a  second  hion/.c  coin  of  Domitian, 
and  an  unwoin  nicloii-shapcd  ribbed  bead  of  the 
description  common  to  most  Roman  settle- 
ments. 

An  extensive  clay  floor,  3  inches  thick,  en- 
olgsed    the    pavement    on    the    norlh    and    west 


sides,  and  extended  westward  to  form  the  cover 
of  a  rubbish  pit,  its  comjjlete  plan  being,  there- 
fore, T-shaped,  and  dimensions  abomt  20  feet 
from  east  to  west  by  10  feet. 

There  was  a  clay  hearth,  reddened  by  heat, 
measuring  7  feet  from  east  to  west  by  3  feet,  ad- 
joining the  middle  of  the  north  side  of  the  pave- 
ment,and  on  its  east  side  a  smaller  semi-circular 
hearth,  2  feet  in  diameter. 

The  rtibbish  pits,  four  in  number,  were  on  the 
N.,  S.,  N.W.,  and  S.E.,  the  one  on  the  south  be- 
ing in  the  form  of  a  trench,  14  feet  long  and  3 
to  o  feet  wide;  and  that  on  the  north  5  feet  in 
diameter  and  7  feet  in  depth  below  the  natural 
surfac?,  having  a  trench  or  drain  leading  north- 
wards in  the  direction  of  the  slope,  11  feet  long 
and  from  1  foot  to  2  feet  2  inches  wide. 

On  the  opposite  (north)  side  of  the  cobble 
causeway  there  was  a  massive  irregularly 
shaped  clay  platform  enclosing  a  furnace  cavity 
and  stoke-hole  of  long  oval  shape,  3  feet  10  inches 
in  length  by  2  feet  in  width,  and  9  inches  in 
height,  with  calcined  lining,  and  stone  jambs 
of  stoke-hole  remaining,  but  on  one  side  forced 
out  of  place.  There  was  no  opening  to  give  ac- 
cess to  the  rear  of  the  furnace. 

It  was  assumed  to  belong  to  the  same  group 
as  there  were  no  other  structures  nearer  to  it, 
anil  no  other  furnace  in  the  vicinity  of  the  lat- 
ter. 

Glass  Makers'  Workshop  V. — At  28  feet 
south  from  the  flag  pavement  last  described 
there  was  a  rubble  pavement  of  large  aiiea,  14 
feet  from  east  to  west  by  10  feet,  also  probably 
forming  the  floor  of  a  central  court-yard  sur- 
rounded by  wooden  sheds,  and  on  its  east  side 
a  group  of  two  clay  floors,  several  hearths,  and 
a  large  covered  rubbish  pit.    (Id.  Group  II.,  p.  34.) 

The  laiger  of  the  clay  floors,  measuring  11 
feet  6  inches  from  east  to  west  by  10  feet  6 
inches,  was  8  feet  east  from  the  rubble  pave- 
ment, and  had  on  its  surface,  partly  overlying 
one  another   at  right   angles,    the  clay   jjlatforms 
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which  enclosed  two  long  reverberatoiy  furnaces. 
The  sides  of  hoth  furnaces  were  entirely  broken 
down,  but  the  stone  jambs  lininjj  the  stoke-hole 
of  the  top  one  were  in  position,  and  their  inside 
dimensions  were  found  from  the  calcined  bases 
to  be  about  5  feet  by  2  feet  in  len<,dh  and 
breadth. 

At  4  feet  east  from  tlie  latter  there  was  an 
unu'siually  large  and  massive  clay  platform  en- 
closing a  more  perfectly  presei*ifed  circular  fur- 
nace cavity  8  inches  deep  and  2  feet  in  diameter, 
the  stoke-hole  leading  from  it  being  one  foot 
long  and  wide  and  a  hearth  in  front  of  the  lat- 
ter 2  feet  6  inches  by  1  foot  4  inches.  The  cal- 
cined skin  covering  the  hearth  and  the  interior 
was  about  half-an-inch  thick,  and  it  was  prob- 
ably used  for  heating  a  caldron  or  melting  ijot. 

The  rubbish  pit  was  near  to  the  south-east 
corner  of  the  clay  floor  above-mentioned;  the 
smaller  clay  floor  was  on  its  north  siide,  the 
dimensions  of  the  latter  being  8  feet  from  north 
to  south  by  6  feet. 

There  were  three  small  circular  hearths  closely 
adjoiiring  one  another  along  the  middle  of  the 
length  of  the  smaller  floor;  and  two  others  of 
oblong  shape  bordered  by  stone  sets  upon  the 
south  side  of  the  riibble  pavement.  Between  the 
latter  and  the  adjoining  floor  theie  were  al-o 
two  or  three  patches  of  clay,  calcined  on  the  sur- 
face and  reddened  by  heat  to  a  depth  of  several 
inches  underneath,  which  appeared  to  be  the 
bases  of  sow-kilns,  or  possibly  the  hearths  of 
huts  occupied  by  labourers,  who  were  in  the 
condition  of  slaveis  beneath   the  Roman  sway. 

There  was  the  ivsn.al  ash-blackened  layer  sixr- 
rounding  the  floors  and  furnaces,  and  the  whole 
of  the  soil  to  a  depth  of  from  one  to  four  and 
even  five  feet  below  the  grass  was  impregnated 
with  fragments  of  black,  red,  and  grey  un- 
glazed  pottery,  and  occasional  pieces  of  bright 
red  Samian  ware.  Many  lumps  of  scoriae  or 
slagi  were  also  collected  from  the  lowest  portion 
of  the  Roman  stratum.  From  the  character  of 
the  structures  it  must  already  appear  evident 
that  some  kind  of  industry  involving  the  use  of 
furnaoes'  and  a  large  amount  of  heat  was  once 
in  progress  upon  the  spot.  What  that  industry 
was  remains  to  be  determined  by  a  closer  ex- 
amination of  the  finds. 

Coins. — There   were  two   coins,  in  addition  to 


the  one  above-mentioned,  viz.,  a  second  bronze 
coin  of  the  Higher  Empire,  much  corroded, 
found  undei'neatli  the  flag  pavement ;  and  one 
of  Constantine  the  Great  found  on  the  siurfaee 
of  one  of  the  detached  hearths — the  latter  in 
fair  condition. 

Bronze. — Penannular  ring  brooch,  1^  inch 
ac^^oss,  with  part  of  pin  attached.  Portion  of  a 
mirror  smooth  polished  on  one  side,  2j  by  2 
inches. 

Boss  of  thin  hammered  material  (broken 
by  the  spade  and  partly  restored),  Ij  inch  in 
diameter,  3-8  inch  deep,  with  a  flat  rim  \  inch 
wide   and   rivet-hole  3-10    inch  in    diameter. 

Iron. — Iron  rod  or  poker  ]2i  inches  in  length. 

Square  blunt  ended  soldering  bolt  with  taper- 
ing  haft,  length    7-^-   inches. 

Auger  with  point  J  inch  wide  and  but  end  of 
square  section,   length  4|  inches. 

Socketed  spear-head,  blade  2  inches  long  by 
1|  inch  wide,  total  length  5  inches. 

Spoke-shave,  blade  3^  inches  by  5-8  inch,  with 
nail  heads  in  the  fastening  plates,  total  length 
4|  inchies. 

Curved  knife  blade,  length  3^-  inches,  width 
7-8  inch,  with  portion  of  socketed  handle.  Knife- 
blade  broken,  length  4^  inches,  width  li  to  If 
inches. 

Two  10-inch  nails  and  many  others  of  about 
2  inches. 

Lead. — Spindle  Avhorl,  1  inch  in  diameter,  3-8 
inch    bore. 

Oblong  plate  with  five  nail-holes  round  the 
edges  and  heads  of  two  iron  nails  in  position, 
length  3^  inches,  width  2  inches,  thickness  1-8 
inch. 

Smaller  plate,  weighing  2^-   ounces. 

Loom  weight  or  plummet,  spherical,  li  inch  in 
diameter,  weight  15  oiinces.  with  remains  of  an 
iron  staple  or  loop  for  suspension.  (Found  at  a 
depth  of  4  feet  6  inches,  beneath  the  remains  of 
a  wall  of  regular  masonry  and  later  date  closely 
adjoining  the  Via). 

One  or  two  pieces  of  rod  and  sheet  lead. 

Glass. — Two  melon-shaped  ribbed  beads  of 
grey  vitreous  paste  coated  irith  blue  glaze  (in 
addition  to  the  one  above  mentioned),  diameters 
about  1  inch.  One  of  these  specimens  is  dis- 
torted and  unworn;  the  other  is  worn  round  the 
string  hole  by  the  friction  of  other  beads. 


51 


WAEEINGTON'S    ROMAN    REMAINS. 


Three  fragments  of  larj^e  .sqriare  bottles  of 
jireeiiish  glass,  j  to  |  inch  thick,  two  having 
moulded  patterns  of  concentric  rings  and  one 
plain. 

Four  fragments  of  flat  window  glass,  dull  on 
one  side  and  fire-polished  on  the  other. 

Single  fragments  of  amber,  greenish  tinted, 
and   crystalline   hollow  sided    vessels. 

Part  of  the  month  of  a  bottle  of  thick  bluish 
green  and  much  decomposed  material,  |  inch 
wide  and  originally  2  inches  across. 

Pottery. — The  fragments  of  common,  un- 
glazed  ware  and  Samian,  embossed  and  plain, 
were  as  numerous  as  in  other  parts.  Potter's* 
names  stamped  inside  three  of  the  latter  were 
BITVRIX  •  F,  DONATI  ■  M,  and  LA  .  .  VCIS, 
with  the  owner's  marks,  a  trident  and  O, 
scratched  on  the  outside  beneath  the  base  and 
X  on  the  inside. 

Two  large  red  pans,  8  and  8g  inches  high,  and 
very  wide  across  the  rim  (10|  and  12J  inches  re- 
spectively), of  local  manufacture  were  found 
complete  close  to  the  south-east  angle  of  the 
flag  pavement  at  a  depth  of  3  feet  6  inches  below 
the  grass;  and  a  small  fragment  of  a  cylindrical 
perforated  object  of  the  same  kind  of  ware, 
scratched  with  the  letters  VITALVS  •  V  previous 
to  l)aking,  was  obtained  near  to  the  same  sjjot. 
The  name  is  probably  a  mistake  in  spelling  the 
M'ell  known  Roman  one  of  VITALIS,  the  tomb- 
stone of  an  armourer  belonging  to  the  20th 
Legion  of  that  name  having  been  found  at  Bath, 
and  a  centurial  stone  bearing  it  at  Melandra 
Castle,  near  Glossop. 

Among  miscc'llaneous  objects  the  following 
may  be  mentioned:  — 

A  nether  quern  stone  of  coarse  grit,  slightly 
conical,  14|  inches  in  diameter  and  11  to  3  inches 
thick. 

Portions  of  five  querns  of  lava  and  coarse  grit. 

A  flat  ovoid  rubbing  stone  or  polisher  of  fine, 
hard  smooth  grit,  diameters  2  inches  by  1^  inch 
by  3-16  inch  thick. 

A  rubber  or  polisher  of  micaceous  sandstoiie, 
rounded  at  one  end  ]>y  wear,  length  3^  inches, 
width  li   inch,  (liickness  |  inch. 

An  oblong  burnisher  or  potter's  smoothing 
tool  of  cannel,  2i  inches  by  2.',  inches  and  3  inch 
thick. 


Eight  pieces  of  mineral  coal  (principally  can- 
nel) of  undoubted   Roman  origin. 

Four  lumps  of  clay  band  iron  ore,  and  one  each 
of  reddle    and  limestone. 

Forty-four  lumps  of  iron  slag  and  sandiver  or 
glassmaker's  scum. 

One  of  the  latter  found  near  to  the  circular 
furnace — a  vesicular  grey  mass  resembling  in 
colour  the  paste  of  the  melon-shaped  ribbed 
beads — was  analysed  by  Mr.  Ruddock  and  proved 
to  be  a  double  silicate  of  alumina  and  magnesia, 
its  percentage    composition  being:  — 

Alumina       6.42 

Lime      3.8.1 

Magnesia     8.22 

Silicate  of   Alumina       8L32 


99.81 


This  he  considered  on  account  of  its  purity  to 
be  glass  Avaste. 

A  small  red  clay  crucible,  2^  inches  high,  with 
a  globular  Ijody  If  inch  in  diameter,  and  a  flat 
everted  rim  and  foot,  containing  a  hard  sub- 
stance which  had  been  fused  into  it  and  could 
only  be  withdrawn  by  breaking  the  vessiel,  was 
found  7  feet  north  from  the  flag  pavement  and 
2  feet  2  inches  below  the  grass.  A  portion  of  the 
contents,  obtained  by  iscraping  or  drilling  was 
found  on  analysis  by  Mr.  Ruddock  to  contain:  — 


Ferric  oxide       

Alumina       

Lime  and  magnesia       

Soluble  alkalis        

Organic  matter   and  water 


9.43 
3.80 
1.10 
1.50 
9.10 


Insoluble  residue  (silicate  of  alumina 
and  a  little  alkali)    75.02 


99.95 


Tliis  from  its  purity  he  consider'ed  to  be  "the 
residue  of  an  attempt  to  make  glass  from  a  mix- 
ture that  would  not  fuse."  It  has  been  pro- 
nounced by  an  expeiienced  glass  manufacturer 
to  be  the  material  of  black  glass  paste,  which  is 
very  probable,  as  three  plano-convex  discs  of 
that  kind  of  material  resembling  buttons  un- 
perforated,  and  three  others  of  opaque  white 
were    found   a  few   yards  away.      Close   by,     at 
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the  same  level,  were  silver  denarii  of  Domitian, 
Trajan,  and  Hadrian,  three  others  of  the  same 
metal  in  a  corroded  condition,  a  first  bronze  of 
Hadrian,  and  second  bronze  of  Trajan,  suggest- 
ing  that  the  black  and  white  glass 
discs  were  used  in  some  game  like  our 
"draughts"  or  checkers,  or  perhaps  even  as 
tokens  or  small  change  money.  Tli«y  are  i  inch 
to  5  inch  in  diameter  and  about  5  inch  thick  in 
the  middle.  Flat  glass  discs  of  larger  size, 
Aveighing  68  grains,  were  r;sed  as  coin  weights  for 
weighing  gold  solidi  or  soxtulse  during  the  late 
Byzantine  period  in  Egypt. 

Miscellaneous  Glass  Specimens. — The  follow- 
ing are  noteworthy  glass  specimens  found  in  tnis 
locality  but  not  in  the  immediate  vicinity  of 
the   workshops. 

Small  tubular  bead  or  bugle  of  bright  emerald 
green  translucent  and  very  thin  material, 
\  inch  in  length  and  3-20  inch  in  diameter.  See 
fig.  5,  p.  42. 

Fragment  from    the  rim   of  an    upright  sided 


cup  or  goblet  of  thin  clear  crystallinum  with 
a  baud  of  finely  and  evenly  etched  lines,  24 
to  the  inch,  round  the  outside,  a  kind  of  orna- 
mentation, which,  with  various  modifications  of 
depth  and  direction,  pervaded  the  whole  Roman 
glass  industry.  This  Avas  found  along  with  two 
S'econd  bronze        coins,        one  of       Ves- 

pasian       and        the        other  corroded    and 

undecipheraljle,         on  the  surface  of 

a  clay  floor  measuring  11  feet  6  inches  from 
north  to  south  by  10  feet,  about  1  foot  6  inches 
below  the  surface,  in  the  north-west  corner  of  the 
brewery  field  and  just  outside  the  same  angle 
of   the  principal   fortification. 

Several  intereeting  fragments  from  the 
everted  rims,  originalh'  about  2  or  3  inches 
across,  of  small  globular  vaaes  of  thin  clear 
glass  of  various  shades. 

There  are  besides  several  melon-shaped  ribbed 
beads  (the  provemuioe  of  which  cannot  be  ex- 
actly specified),several  being  distorted,  broken  or 
unworn,  showing  they  were  made  near  at  hand. 
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PLAN     AT  E-F 


ROMAN  POTTEf^S    KJLM  POUND   AT  STOCKTON  MEIATH, 
NEAR.     WARRINGTON/. 
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XIII. 


Potters'  Kilns. — Every  day's  experience  dur- 
ing these  excavations  has  confirmed  the  truth  of 
Schliemann's  observation  that  ''pottery  is  the 
cornucopia  of  archaeological  wisdom" 

since  potshards,  which  are  imperishable,  are 
always  present  in  the  Roman  stratum,  are  often 
the  only  definite  remaining  trace  of  Roman 
occupation,  and  the  only  means  of  identifying 
structural  and  other  remains  as  belonging  to 
that  occupation.  Even  when  coarse  and  rude 
they  are  valuable  as  giiides  to  further  search 
and  discovery.  The  so-called  Samian,  the  ordin- 
ary table  ware  of  the  entire  Roman  world,  pos- 
sesses a  beauty  and  interest  of  its  ovra,  partly 


in  its  ornamentation  as  an  indication  of  the  de- 
gree of  advancement  in  the  arts  and  manufac- 
tures of  the  period  to  which  it  belongs,  and 
partly  in  the  potters'  names  and  graffiti  marked 
upon  it  as  showing  the  nationality,  social  condi- 
tion, and  learning  of  the  makers  and  possessors 
and  the  particular  locality  where  it  was  made. 
It  also  aftords  clear  proof  of  the  eose  and  regu- 
larity of  the  means  of  communication  between 
all  parts  of  the  Empire,  whereby  the  widespread 
distribution  of  such  easily  broken  ware  could 
alone  be  rendered  possible.  To  adequately 
describe  the  numerous  specimens  contained  in 
the  Museum  would  involve  the  preparation  of  a 
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SECT/ON    AT.A-B 

ROMAN  POTTEIR'S  KILKJ  FOUND  AT  STOCKTON  HEATH 
NEAR.  WARRINGTON  , 
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separate  well-illustrated  treatise  and  consider- 
able outlay.  Only  a  mere  summary  of  the  more 
important  of  them  can  now  be  attempted. 

A  brief  account  of  local  pottery-kilns  will  first 
be  given.  These  are  situated  together  beneath 
the  west  side  of  the  new  street  named  Kimber- 
lej'-drive  in  Stockton  Heath,  at  a  point  a  little 
north  of  its  junction  with  Dundonald-avenue, 
and  quarter  of  a  mile  south  from  the  river  bank 
and  principal  fortification  at  Wilderspool.  They 


are  the  most  perfectlj'  preserved  of  the  local  re- 
mains, and  among  the  most  complete  and  curi- 
ous of  their  kind  found  in  Britain. 

The  earliest  discovered, and  eastmost.was  come 
upon  accidentally  in  digging  a  sand-pit  on  land 
lea-ed  for  building  purposes  and  making  the 
new  street  by  Mr.  Joseph  Twiss,  with  whose 
permission  it  wa.s  carefully  examined  before  be- 
ing covered  up.  The  structure  consists!  of 
three  furnace   cavities  united   at   the   back,   but 
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separated  in  front  by  two  short  piers  support- 
ing the  roof.  Thus  it  resembled  in  shape  the 
skull  of  an  animal  with  flat  forehead  and  three 
apertures  opening  into  a  hollow  dome-shaped 
interior,  the  plan  being  square  in  front,  and 
semi-circular  behind.  The  encircling  Malls  were 
of  massive  boulder-clay,  3  to  9  inches  thick,  cal- 
cined into  terra-cotta  and  vitrified  to  a  depth  of 
half  an  inch  internally  by  intense  heat.  The 
piers  were  4  inches  thick  and  1  foot  8  inches  in 
length,  the  extreme  length  of  the  interior  being 
3  feet  4  inches,  and  the  hollow  chamber  where 
the  fire  from  the  three  furnaces  was  concen- 
trated measured  1  foot  8  inches  from  front  to 
back.  The  two  outer  and  larger  apertures  were 
about  1  foot  6  inches  square  on  the  inside,  and 
the  inner  and  smaller  one  1  foot  3  inches  high 
by  9  inches  wide.  The  external  dimensions 
were: — Height,  2  feet  to  2  feet  4  inches;  width, 
5  feet;  original  length,  6  feet,  the  front  portion 
having  been  broken  down  for  about  2  feet,  as 
shown  by  the  red  colour  of  the  adjoining  sand 
bed.  Evidently  the  mode  of  construction  was  to 
excavate  a  hole  in  the  sand  of  the  proper  sJiape 
of  the  furnace  and  to  line  it  with  clay,  and  then, 
after  natural  drying,  to  maintain  fires  in  the 
interior  until  the  whole  was  burnt  into  a  hard 
ma.ss  as  it  was  found. 

The  heat  was  conveyed  through  the  roof  into 
the  kiln,  where  the  vessels  were  arranged  for 
baking,  by  two  holes  2^  inches  in  diameter, 
placed  a  foot  apart  at  6  inches  from  the  ends  of 
the  two  piers;  and  there  was  a  flue  4  inches  in 
diameter  for  regulating  the  draught  in  the  rear 
of  the  right  hand  fire-hole. 

Nothing  remained  of  the  circr;lar  surrounding 
wall  of  the  kiln  but  a  single  block  of  squared 
sandstone  measuring  1  foot  by  10  inches  by  3 
inches.  Six  feet  from  the  front  of  the  fire-holes 
and  three  feet  below  the  existing  surface  there 
was  a  dense  mass  of  fragments  of  the  soft  red 
un glazed  ware,  of  well-known  shapes  intended 
only  for  useful  purposes,  ollse,  urcei,  lagense,  am- 
pullae, urna?,  patellae,  patinse,  and  mortaria  or 
pelves,  evidently  potters'  waste,  i.e.,  broken 
vess'els  rejected  on  account  of  flaws  or  distor- 
tions, the  whole  cemented  together  by  soft  clay. 

A  more  complete  kiln,  but  beehive-shaped 
and  somewhat  oval  in  plan,  was  at  the  left  rear 
and  partly  conjoined  with  the  furnace  above 
described.     The  walls  were  also  partly   built  up 


against  a  hole  dug  in  the  sand  and  of  the  same 
material  about  8  inches  thick,  but  increasing  in 
thickness  downwards  to  about  a  foot,  to  give  the 
structure  a  firm  basis,  which  rested  upon  an  ex- 
tensive bed  of  clay,  about  18  inches  thick  and 
6  to  8  feet  below  the  present  surface,  employed 
as  the  material  for  making  the  pottery.  The  ex- 
ternal dimensions  were: — Height,  3  feet  to  3 
feet  6  inches,  with  a  slight  batter  towards  the 
mouth  of  the  fire-hole;  diameters,  5  feet  by  5 
feet  9  inches  at  the  base,  the  sides  curving  in- 
wards to  about   3  feet  across  the  top. 

Access  to  the  kiln  for  charging  Avas  by  a  hole 
rather  more  than  2  feet  wide  at  the  top,  and  the 
interior  was  divided  into  two  chambers  by  a 
false  bottom  3  inches  thick,  supported  by  a 
column  in  the  middle  a  foot  high  and  from  1 
foot  9  inches  to  2  feet  3  inches  in  diameter,  thus 
leaving  a  fire  passage  or  flue  about  8  or  9  inches 
wide  round  the  sides,  communicating  with  a 
stoke-hole  about  1  foot  3  inches  square  in  front. 
The  upper  chamber,  where  the  vessels  Avere 
baked,  Avas  about  2  feet  in  height  and  from  2 
feet  9  inches  to  3  feet  6  inches  in  diameter,  and 
there  Avere  seven  or  eight  holes  round  its  sides 
through  the  false  bottom  (which  Avas  partly 
broken)  for  admitting  the  heat,  these  holes  in- 
creasing in  diameter  from  tAA'o  or  three  inches 
to  about  double  as  they  receded  from  the  fire- 
hole,  to  cause  the  heat  to  be  uniformly  distri- 
buted. 

The  fuel  Avas  entirely  of  Avood  laid  on  the  floor 
of  the  furnace,  Avhich  Avas  Avithout  fire  bars. 

The  base  and  partly  broken-doAvn  sides  of  an- 
other of  these  beehive-shaped  kilns  Avas  situated 
at  a  distance  of  only  3  feet  6  inches  N.W.  from 
that  last  described,  and  was  constructed  of  the 
same  material,  and  on  the  same  plan.  It  Avas 
also  of  the  same  external  diameter,  5  feet  9 
inches,  and  must  have  been  of  about  the  same 
height  as  the  foregoing.  The  sides  of  the  upper 
chamber  Avere  upstanding  to  a  height  of  about  a 
foot,  and  AA'ere  from  10  inches  to  a  foot  thick. 
The  false  bottom  AA-as  4  inches  thick  and  sup- 
ported by  a  central  pillar  1  foot  9  inches  in  dia- 
meter, leaving  a  fire-passage  round  it  a  foot  Avide 
and  from  6iu.  to  1ft  6  in.  deep,  thus  giving  a 
steep  slope  toAvards  the  fire-hole.  For  admission 
of  heat  it  AAas  pierced  round  the  edge  by  seven 
holes,   which  graduallj'   increased   in    size    from 
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3  inches  by  2  inches  to  double  those  dimensions 
as  they  receded  from  the  fire-place,  which  was 
on  the  west  side  and  supported  by  slabs  of  sand- 
stone. The  dimensions  of  the  fire-place  were:  — 
Height,  1  foot  6  inches;  width.  1  foot  8  inches; 
length  from  front  to  back,  2  feet. 

A  silver  denarius  of  Antoninus  Pius,  A.D.  138 
to  161,  with  a  fine  laureated  bust  of  the  emperor 
to  right,  Obv.  ANTONINVS  .  .  .  P.P.TK.P.XII, 


Rev.  a  female  draped  figure  standing  front, 
COS  III,  was  found  half-way  between  the  two 
kilns  at  a  depth  of  4  feet  6  inches  below  the 
grass.  Among  the  m^ass  of  bix>ken  pottery  sur- 
rounding them  there  was  also  a  piece  of  very 
hard  stone,  5  inches  across,  which  formed  the 
socket  of  the  potters'  wheel  in  the  middle  of 
which  a  hole  |  inch  in  diameter  and  3  inch 
deep  was  worn  by  the  rotation  of  the  iron  pivot. 
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XIV. 


Vebatine  Ware.— Most  of  the  locally  made 
pottery  found  beside  the  kilns,  and  conveniently 
termed  Veratine  ware,  is  of  soft  brick-red  paste, 
thongh       a       drab        coloured        paste  was 

used  more  sparingly.  Large  vessels  for  ordinary 
domestic  purpo-es  are  in  the  majority,  but  a 
large  proportion  are  ornaments — vases  and  urns 
of  graceful  outline  and  a  style  and  character  of 
their  own — as  will  be  seen  by  examination  of 
the  broken  specimens  obtained  from  the  kilns 
and  the  whole  or  partly  restored  vessels  from 
all  parts  of  the  oppidum  in  the  Museum. 

The  workmanship  is  expert  and  evidently 
free-hand,  no  two  vessels  being  exactly  alike, 
but  there  is  the  usual  settled  conformity  to 
Roman  ideals   in  the  design  and  character. 

The  commonest  forms  are  (1)  a  small  vessel 
of  cinerary  urn  type,  4  to  6  inches  high,  thin  red 
soft  paste,  ovoid  body  with  slightly  everted 
angular  or  curved  rim.  The  ornamenitation, 
which  usually  forms  a  wide  band  round  the 
bulge  with  a  plain  band  above  and  below,  is  of 
four  kinds: —(a)  "Engine  turned"  or  tool- 
marked  patterns  lightly  indented  by  a  toothed 
roller  upon  the  soft  clay  previous  to  baking; 
(b)  "Rough-casit,"  little  lumps  of  clay  sprinkled 
over  the  surface  and  fixed  by  dipping  the  vessel 
in  a  bath  of  thin  slip;  (c)  "White-washed,"  a 
thin  coating  of  white  clay  on  the  surface  of  the 
red  applied  by  dipping  in  a  bath  of  white  slip 
or  with  a  brixsh ;  (d)  Vertical  indentations,  made 
by  pressure  of  the  thvimb  upon  the  sides  at 
regular  intervals  while  still  plastic.  "Hough 
cast"  wag  sometimes  added; 

(2)  Wide  mouthed  urns,  with  rounded  body 
and  upright  rim,  "engine  turned"  and  "white- 
washed," and  with  imitation  ring  handles  to 
resemble  bronze  situlse ; 

(3)  Triple  vases  conjoined  and  communicating 
by  holes  in  the  sides,  bodies  globular,  and 
"white-washed" ; 

(4)  Small  vases,  3  to  4  inches  high,  nearly  up- 
right,   Avith  slightly   everted  rim  and    foot. 

One    large    vase    (partly    restored    from    frag- 


ments) of  red  paste  "white-washed,"  originally 
about  14  inches  high  and  37^  inches  in  greatest 
circumference,  is  specially  interesting  and  may 
be  termed  unique.  Three  cordons  of  frilled 
edging  (thumb-work)  divide  the  bulge  into  as 
many  bands,  two  of  which  are  impressed  with 
a  series  of  bosses  about  an  inch  in  diameter 
arranged  triangularly,  3,  2,  and  1,  formed  by 
pressui'e  of  the  potter's  thumb  on  the  inside 
against  a  ring  or  tube  on  the  outside.  The  spaces 
between  the  triangles  are  painted  lightly  with 
triangles,  and  treskeles  in  red  ochre. 
The  neck  is  ornamented  with  indented  and  pro- 
jecting rings  and  a  wavy  line  made  with  a  point 
in  the  soft  clay.  The  contour  of  the  neck  and 
shoulder  is  graceful,  and  the  edge  of  the  everted 
lim,  which  is  5  inches  across,  has  a  triple 
moulding.     (See  illustration   on   next  page.) 

The  useful  patterns  are: — (1)  Little  pots,  2^ 
to  3  inches  high,  bodies  globular,  with  con- 
tracted mouth  and  base,  and  sometimes  a  flat 
everted  rim  and  foot.  These  are  believed  to  be 
melting  pots; 

(2)  Flat  shallow  dLshes  with  upright  sides 
"nipped"  handle,  and  spout  for  a  wick  or  for 
pouring,    resembling    handlamps ; 

(3)  Shallow  basins  with  rounded  sides 
thickened    rims  and  ring  bases ; 

(4)  Similar  basins  with  sides  curving  in  two 
steps  or  degrees  outwards; 

(5)  Tazza-shaped  cups  supported  by  a  stem 
and  circular  foot,  ornamented  with  frilled  edg- 
ing (thumb-work)     round    the   rims; 

(6)  Large  pans,  8  to  9  inches  high  and  10  to  12 
inches  aci-oss  the  mouth,  with  thick  everted  rim 
and  conical  base.  These  appear  top  heavy  and 
are  the  least  graceful  of  all  the  locally  made 
specimens ; 

(7)  Jars  (ollae)  with  short  necks  about  2  inches 
wide,  with  or  without  handle,  plain,  or  orna- 
mented with  indented  or  raised  rings; 

(8)  Bottles  or  narrow  necked  jars;  bodies 
globular,   with    or   without   handles; 

Fragments  of   a  few  urns,  flat  pans   (patellse) 
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and   mortaiia    of   drab    pa.ste   have    beeu    found 
amonpr   the  waste  near  to  the   kilns. 

(9)  Stronn;  shallow  pans  (mortaria),  with  wide 
grooved  rim,  spout  for  pouring,  and  base 
studded  with  quartz  fragments  to  resist  friction. 
The  paste  is  always  very  thick,  and  dense  and 
sometimes  of  a  dark  brown  colour  throuprh  ex- 
cessive baking.  The  name  of  the  potter  is  often 
stamped  across  the  rim.  From  the  fact  that  the 
same  name  is  seldom  found  in  two  localities  and 
the  names  are  usually  Celtic,  very  rarely  Roman 
in  character,  it  has  been  inferred  that  the  pot- 
ters were  natives  of  the  localities  where  the 
ve.ssels  have  been  found.  ANIACO  and 
ICOTASI  (see  list  No.  5),  are  names  stamped  on 
lai^re  fragments  from  the  Avaste  surrounding 
the  kilns;  BRICOS  and  BRVCI  occur  more  than 


once  on  fragments  and  whole  vesisels  of  the  same 
kind  of  local  red  ware.  These  four  are,  there- 
fore, the  names  of  local  potters  who  carried  on 
their  trade  at  Stockton  Heath  at  ^ome  time 
during   the  first   four  centuries  of  our  era. 

The  names  are  in  rude  characters  and  in  two 
instances  read  backwards,  the  user  of  the  stamp 
being  apparently  illiterate  and  unaware  that  the 
impression  of  a   stamp  is  reversed. 

Castor  Ware. — Of  the  vases  and  cups  of  grey- 
ish and  pui-pli'^h  paste  coated  with  Oiack  glaze, 
ornamented  with  animals,  sci-olls,  &c.,  in  the 
characteristic  engobe  or  slip,  and  supposed 
from  inscriptions  upon  them,  such  as  "Fill," 
"Drink,"  "Good  Luck,"  "Wine,"  &c.,  to  have 
been  used  for  convivial  purposes,  which  were 
manufactured   at    Castor    (Durobrivee),    on    the 
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banks  of  the  Nen  in  Northamptonshire,  many 
fragments  haA'e  been  collected  but  are  too  small 
m  size  to  be  of  special  interest  individually.  A 
few  belong  to  small  globular  vases  of  thin  hard 
paste,  resembling  porcelain  in  texture  and 
coated  with   "rough  cast." 

Amphor.e. — Fragments  of  great  wine  jars  (am- 
phorae) with  two  handles  and  half-an-inch  to  an 
inch  thick  were  common  enoirgh  to  be  used  for 
paving  and  other  striictural  purposes.  Their 
chief  interest  lies  in  the  potters'  stamps  upon 
the  handles  and  other  inscriptions  found  upon 
them,  a  list  of  which  No.  3  is  given. 

Samian  Ware. — The  bright  red  lustrous  ware 
called  Samian,  or  pseudo-Samian,  from  its  re- 
semblance to  that  for  which  the  island  of  Samos 
was  famous  about  900  B.C.,  has  been  traced  by 
the  makers'  names  (see  lists  given  below)  and 
designs  upon  it  to  extensive  factories  of  the 
Roman  period  at  Lezoux  (Puy-de-Dome,  France), 
Rheinzabern  (Rheinbaiern),  Heilegenberg  (near 
Strasbourg)  and  Arezzo  (in  Tuscany),  where  de- 
posits exist  of  the  fine  clay  and  reddle  of  which  it 
is  composed.  It  bore  embossed  figiues,  and  in 
its  manufacture  a  general  moxild  of  the  same 
kind  of  clay  and  outline  was  stamped  on  the 
inside  with  various  ornaments  before  baking; 
the  moist  clay  was  then  pressed  into  it,  so  that 
any  number  of  vessels  were  produced  from  the 
same  mould  and  any  number  of  moulds  from 
the  same  or  different  stamps. 

Eight  of  these  moulds  belonging  to  the  Mayer 
collection  in  the  Liverpool  Museum  have  no  pro- 
vision for  a  foot-ring  which  was  always  added 
and,  being  often  of  dove-tail  or  double-convex 
section,  could  not  be  withdrawTi  whole  from  any 
mould  though  made  of  several  parts.  The  foot- 
ring  must,  therefore,  have  been  separately 
fashioned  and  fastened  to  the  base,  and  the 
whole  washed  over,  by  means  of  a  sponge  or 
soft  brush,  with  a  thin  glaze  of  reddle,  clay,  and 
salt, sulphate  of  iron,or  some  other  colouring  dis- 
solved in  water  to  give  it  the  characteristic  gloss. 

The  shape  of  these  moulds  also  shows  that 
they  were  not  employed  as  "seggars"  for  holding 
the  vessels  in  the  kiln  as  some  have  supposed. 

The  plain  vessels  appear  also  to  have  been 
moulded. 

Ornamented  or  embossed  ware  is  usually  in  the 
form  of  upright  sided  urns  or  hemispherical 
bowls,  and  the  festoon  and  tassel  border  is  com- 


mon to  nearly  all  of  them.  Portions  of  shallow 
dishes  (paterae)  with  ivy  leaves  or  buds  and 
tendrils  in  relief  on  the  border,  but  otherwise 
plain,  have  been  obtained. 

The  decay  of  art  may  be  observed  in  orna^ 
mentation  produced  by  worn  and  blunted  stamps 
or  moulds;  figures  crowded  together  withoiit 
cohesion  or  unity  of  design — hares,  birds,  wild 
animals,  nude  figures,  rings,  and  cable-mould- 
ings repeated  several  times  on  the  same  vessel — 
or  blurred  by  careless  turning.  The  earlier 
vessels  (those  deepest  in  the  ground)  are  of 
harder  paste  and  bear  simple,  graceful  patterns 
in  sharper  relief,  e.g.,  the  fragment  with  the 
figiire  of  Minerva  armed;  an  upright  sided  bowl 
(restored)  with  tour  principal  subjects  (Victory, 
Diana,  a  slinger,  and  man  in  armoui'),  repeated 
twice,  making  a  band  of  eight  figiires;  and  part 
of  a  bowl  with  a  single  band  of  festoons  in  high 
relief. 

Many  other  large  fragments  of  embossed  urns 
and  hemispherical  bowls  (some  nearly  whole) 
are  preserved  in  the  Museum. 

The  plain  vessels  are  cups  (which  have  re- 
ceived fancy  names,  salini,  acetabuli),  with 
doubly  ciirved  or  straight  sides  widening  out- 
wards at  two  different  angles ;  and  saucers 
(paterae)  with  wide  nearly  flat  bottoms  and 
straight  sloping  sides.  Some  have  a  wide  curved 
flange  round  the  outside  for  supporting  them  on 
the  rim  of  another  vessel. 

Many  large  fragments  of  such  vessels  of  suffi- 
cient size  to  show  their  outline,  and  several 
nearly  whole  or  restored, have  been  obtained  for 
the  Museum ;  including  part  of  the  base  of  a 
mortar  studded  on  the  inside  with  fragments  of 
quartz  of  the  same  kind  of  ware. 

A  number  of  fragments  have  holes  bored  near 
the  edges,  and  remains  of  leaden  clamps  used 
for  repairing  them  when  broken  in  Roman  times. 

Subjoined  is  a  complete  list  to  date,  including 
those  in  the  Kendrick  Collection,  of  potters' 
names,  owners'  marks,  and  other  inscriptions  on 
pottery   found  locally. 

The  name  of  the  potter  when  in  the  nomina- 
tive is  usually  followed  by  F,  fecit,  made ;  Avhen 
in  the  genitive  by  M,  manu,  by  the  hand  of,  or 
O,  OF,  officina,  workshop. 

The  numbers  following  the  names  under  the 
heading  of  C.  I.  L.,  are  those  in  Vols.  VII.  and 
XIII.  of  the  Corpus  Insoriptionum   Latinarum 
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lecordiiif?  other  localities  in  Britain    where  these 
names  have  been  met  with. 

(1)    NAMES    OF    POTTERS    STAMPED    ON    PLAIN 

SAMIAN:  — 

C.I.L. 

ALBINI-M Vol.VQ.       39 

ANDEC  Andeciitns  or  Andeeus 65 

AM  ...  CO- F    

ATTICIM     

ANAILLIM         Anaillus   .. 
BELINICCI- M.  thrice      .. 

BELATVLLVS  F       

BIILLICCIM,     Belliccus.. 

BIT-VR-IXF     

BORILLVS  F     

BAiLIFFAF         Battilla    .. 

BVTRIV.  outside        

CIITTVS    M       Cettiis  Fe 
CHRESI  and  CtRESI  M 


109B 

V.d.  XIII.     115 
141 


...     159 

167-171 


316 

307 
•208 


Chresiis 
CALLIMAXVS  X  =  ch  here  as  often 

CALAVAF   

F  CALVT         Calviis 217 

CALV^IO  do 219 

CALVINIO 215 

CEREALIM 296-301 

CELTA 285 

CELSIGOM 283B 

COCirn        Coeilliis 3271 

ORACVNA-F         Scratched  A' 1 1     358 

COCVRO  F 601 

0-C-NCKL     OfBcina  C.  N.  Celsi         ...     192 

DATI-M         Datius 7,56-7 

DECMI-M 406 

DONATI-MA,     twice       430-2 

ERICIM     

EDA   or  IKDA    

OFRONTINI       4tt8 

FELIC         Felix 448 

OF  FLA VII  GER 

mani       

FVSCI   

IVLIMA        


Officina  Fiavii  Ger- 

Vol.  Xril.       4611 

Vol.  Xlll.      4711 

523 


.  .  LLINIM       Jullini  M    .. 

LVPP.  .  .         Luppa 

LA  .     TVCIS         Lastuca 
LITTERAE 

OF.L-  A     

MACCALIM        

MARCELLTM     

..  MATE         Of.  Mate       .. 
MAXMIIM         Maximinus 

METTIM 

MACRINIM 

MANV         Manus  Fecit     

MICCI -^         Miccus  

NICANII      

.  .  .  CEPHOR         Nicephorus    

PAVLLI         Paiilhis 

PATFRCLINl   OF     

PECVLIAR         Peculiaris         

RIIOGENI         Ritogeni  or  Reoceni 

SACRAPOF       

SEVERIM.     twice 

OF   SILVINI       

SILVINVS    FE,     outside 

SILVIO         Silvus      

OSORINI         Of.  Sorilli    

TITVRI  M  

TITVRONIS        

TITVLLVS   FE 

'EBSl         Teththi  or  Tessi  (Gaulish)    ... 

VETERI    M 

VIDVCOS  F 

VORANO         Voranio        

VRILI 

OF.L-C-VIRIL,        Oiiieina     Luci    Cosi 

Virilis        

A  PALM  BRANCH 


C.I.L. 

1083 
582 


590 

Vol.  XIII.   1036 

681 

686 

1350 

603-4 


707 

758 
81 6A 

791 

824 
922-3 

974 
1047 
1069 
1073 
1078 
1087 
1134 
1131 


1178 
1219 
1183 

656 


FILVIRA         Ilvira  fecit. 


owners'  names  and  marks  scratched  on  the 

outside  of  similar  vessels:  — 
/V\||/((C         Melissa? 

Nil 

Trideijt,  0  ,md  X 
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(2)  INSCRIPTIONS  AND  NAMES  OF  POTTERS 
WRITTEN  WITH  THE  STYLUS  OR  STAMPED 
IN  THE  MOULD  BETWEEN  OR  BENEATH 
THE  ORNAMENTS  ON  EMBOSSED  SAMIAN  I  — 

C.I.L. 

1337 
reversed,  Drnsus  F. 

(In  the  possession  of  Dr.  Sherratt.) 

^l/r^FA^      reversed,  Paternus 56 

Fac-similes  of  these  two  specimens 
sent  to  M.  Jos.  Dechelette,  of  the 
Municipal  Muspinn,  Roanne,  France,  for 
inclusion  in  his  forthcoming  illustrated 
work  descriptive  of  this  kind  of  pottery, 
have  enabled  him  to  identify  them  as 
having  been  made  Hy  potters  of  Lezoux, 
of  the  second  century. 

The   written   signature    of    Drusus   is 

also   on  a    fragment  nf   similar  pot-  c.i  l. 

tery  recently  found  at  Lancaster.  1337 

J^ANNTO.  reversed,   Cinnami       14 


Though  the  exploits  of  Hercules  are 
reprfsented  frequently  on  Samian.  there 
is  no  record  of  any  other  specimen  witn 
a  descriptive  label  of  this  kind.  See 
fig.  15,  p.  79. 

(3;  potters'  names  stamped  on  the 
handles  of  ajiphor.e  : — 

C.I.L. 

(1331)  Vol.  VII. 


A    I  •  M 
A  .  P  .  M 
A  M       ... 
F  •  P     M 

^"M 

M  •  0-  0 


83 


84 


I'dttfrs'  XiniK'S  siaiiipctl  ini  thi-  Hand/cs  of  Amphorff — 
c(>i!ti)iiied. 

C.I.L, 

L  .  A  .  L       


LICI    SPEC,     Licini  Speculte  , 

000  MOI^fl 

-^      „  Iriinn    Miniciorum 


P.C.I        

(§ll?olF25ET  Q     P.    Phryxi 

©S^Sil^  Q.Sasermi 


...     106 


(4)    MARKS,    NAMES,    ETC.,    SCRATCHED    ON    THE 
OUTSIDE    OF    SIMILAR    VESSELS: 

V  V  '"  letters  more  then  three  inches  in 
length,  lis  if  done  witli  blunt  stick  or 
the  back  of  the  little  finger  nail  on  the 
soft  clay.  Similar  letters  were  found  on 
a  tile  at    Melandra   Castle. 

f)  II  M^  11^/^,1  I     (Densibali\    in     letters 

two  or  three  inches  in  length. 
\V{VN^     (Jucuns). 

TJ?/\'J^     (undecipherable). 
^VMlT'l^l      (undecipherable). 

(T/;^*'  1  (probably  signifying  the  content 
of  the  vessel,  102  lagense,  vide  Life  of 
the  Greeks  and  Romann,  Guhland  Koner, 
p.  459). 

LXIIIS  (=  LXIIISemis).  On  body.  This 
was  submitted  to  Prof.  Dr.  Bohn, 
of  Berlin,  editor  of  the  Gaulish  and 
Germanic  Amphorce  Stiln  Inscriptce,  for 
vol.  xiii.  of  the  Corpus  Inscr.  Latin,  and 
considered  by  him  to  signify  the  weight 
of  the  empty  vessel.  63^  ounces. 

IVCVNDI,     Jucundus. 

VII      (A    number    scratched    across    the 
lip).     Such  are  quite  common. 
VIITITRI.     Vetteri  ? 
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(5)    potters'    names    stamped    on    the    KIMS 
OF    MOBTARS. 


twice.      Maniaco? 


AHB  .  .  . 

BINVS         Albinus? 

g®3)0^ll     twice,  reversed.   Brieos. 

UK© 

...  ICO 

BRO 

GEM 

CIV 

CRE> 

DOCILIS 

DEC 

E-RVCANS,     reversed. 

EVERIL 

EME  .  .      reversed 

EVIAIF 

GRATIA 

GENIALI.     Genialia? 


ll'^l")' 


I'ottcrs'  Xamvs  stainpvil  on  tfic  Nim.f  of  Mortars - 

coiiiiniicil. 
ICO 


reversed,  C.  Attiiis  Marinus 
fecit. 
Found  also  at  Isca  (^Caer- 
Jeon-oi.-Usk).        Arrhrt'O. 
Camhreiids     iii.   1856,  p. 
77.    tab.    2.    fiu;.    4  ;     and 


reversed,     Icotasi  or  Icolasi  ? 


Iscti,  p.  42    tab.  23,  h'g.  1. 

AlM-^li         Marinus? 

NOC 

PATINIS  or  PATINVIS 

PRI 

SAIL 

VRANS 

(6)  NAME    SCRATCHED    ON   PERFORATED    SOFT 

RED    WARE    BEFORE    BAKING  : 

VITALVS.y;^         Vitalis? 

(7)  LETTERS      STAMPED     ON      A      TILE      OR 

BRICK  : 

XXD  (Legio  Vicesima  Devensis  ?) 

See  illustration  beneath. 


--^- 


^A 


s-' 


_.  .^ 
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XV. 


Temple  ob  Shrine  of  Minerva. — On  the  east 
side  of  the  Via  (and  new  street  named  Eoman- 
road),  Stockton  Heath,  partly  opposite  to  the 
solid  fonndations  deecribed  in  part  XIII.,  the 
scanty  and  puzzling  remains  were  explored  of 
what  maj'  have  been  part  of  a  temple  or 
sacellum  of  Minerva,  seeing  that  they  Avere 
associated  with  the  stone  head  of  a  goddess, 
and  a  palladium  or  bust  of  Minerva  in  bronze. 

The  foundations  of  a  wall,  with  facing 
stones  of  roughly-hcAvn  ashlar  in  two  or  threa 
regular  courses,  laid  on  loose  sand  and  gravel 
without  any  bottoming  (except  that  the  stones 
of  the  lowest  course  were  rather  larger  than 
those  above),  commenced  at  310  feet  from  the 
Ship  Canal  fence  and  extended  40  feet  6  inches 
in  line  with,  and  at  a  uniform,  distance  of  3 
feet  from  the  Via.  This  solitary  example  of 
regular  masoniy  was  from  2  feet  6  inches  to  3 
feet  wide,  and  from  a  foot  to  1  foot  6  inches  in 
height,  at  from  1  to  2  feet  below  the  existing 
grafis  level.  The  carved  stone  forming  part  of 
a  cornice  with  a  fillet  and  cyma  recta  on  one 
side  (referred  to  in  part  IV.)  was  used  as  a 
header  with  the  carving  hidden  at  the  south 
end  of  the  wall;  and  6  feet  beyond  this  at  4 
feet  from  the  Via  stood  a  door-socket,  appar- 
ently in  position,  of  hard  stone  (14  by  10|  by  6 
inches),  the  pivot-hole  (diameter  2  inches,  depth 
IJ  to  2  inches)  sharply  cut  round  the  base  by 
the  iron  pivot  ring.     (See  Plan  II.,  Group  III.) 

In  rear  of  thig  end  of  the  wall  and  door-Avay, 
4  to  6  feet  back  and  2  feet  5  inches  below  the 
grass,  was  a  floor  of  stiff  day  3  inches  thick, 
and  21  feet  6  inches  from  north  to  south  by  14 
to  17  feet,  having  on  its  surface — 

(a)  A  square  pavement  of  amphora  shards, 
each  side  7  feet,  with  a  nether  quern-stone  in 
position; 

(b)  An  oval  hearth  of  calcined  clay,  diameters 
9  feet  by  8  feet; 

(c)  A  heaped-up  horseshoe-shaped  platform  of 
clay. 

These  were  situated  on  its  N.E.,  S.E.,  and 
S.W.   corners  respectively. 


Public  Altar  or  Floor  of  Sacellum. — 
Commencing  2  feet  further  eastward  from 
the  floor,  and  extending  a  total  distance  of  30 
feet  from  east  to  west  Avere — 

(a)  An  oblong  platform  of  ca'lcined  and  red- 
dened clay,  set  round  and  partly  paved  with 
squared  kerb-stones,  16  feet  from  east  to  west 
by  5  feet  6  inches,  and  only  1  foot  below  grass 
level ; 

(b)  (c)  Two  extensions  paved  with  rubble,  each 
7  feet  from  east  to  west  by  2  feet  6  inches,  on 
opposite  sides  of  its  two  ends  and  sloping 
slightly  downwards  from  the  platform ; 

(d)  A  smaller  platform  of  stiff  clay,  8  inches 
thick,  and  roughly  sc^uare,  each  side  4  feet  6 
inches,  placed  in  front  of  the  south-west  corner 
of  th.e  large  platform  at  2  feet  4  inches  lower 
depth,  like  a  base  for  a  flight  of  steps. 

(The  carved  stone  head  of  a  goddess  to  be  pre- 
sently described  and  also  a  quantity  of  wood 
ash  were  found  in  slight  depressions  on  the 
surface  of  the  opposite,  N.W.  and  N.E,  corners 
of   the  larger  platform.) 

At  a  distance  of  4  feet  north  from  the  latter, 
at  its  east  end,  was  a  roughly  L-shaped  floor  of 
hard-burnt  clay,  partly  paved  with  amphora 
shards  and  set  round  with  squared  kerb-stones; 
dimensions:  long  arm.  8  feet  from  north  to 
south  by  5  feet  6  inches;  short  arm,  2  feet  8 
inches  by  3  feet  6  inches;  and  beyond  this,  2 
feet  further  northwards,  a  circular  hearth  of 
clay,  hardened  by  burning,  diameter  5  foet  4 
inches. 

The  course  of  what  appeared  to  be  a  water- 
channel  or  drain,  3  to  6  feet  wide,  and  rounded, 
with  a  lining  of  clay  increasing  to  6  inches 
thick  along  the  bottom,  was  traced  for  a  dis- 
tance of  37  feet  in  a  N.N.E.  direction.  It  com- 
menced beneath  the  larger  floor  of  those  just 
described,  and  increased  in  depth  from  5  to  6 
feet  northwards,  in  the  direction  of  the  fall  of 
the  ground.  A  short  branch,  7  feet  in  length, 
and  2  feet  6  inches  wide,  struck  off  in  a  N.W. 
direction  about  the  middle,  and  at  the  junction 
of   the    two  arms  there  was   a  patch  of  rough 
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rubble  pitching,  each  side  2  feet  9  inches,  to 
prevent  the  soil  from  being  washed  away  or 
trampled  into   the  ditch. 

These  rude  structures  have  been  somewhat 
minutely  described  owing  to  the  interest  they 
derive  from  the  peculiar  character  of  the  ob- 
jects found  in  their  vicinity,  among  which  are 
the  following:  — 

Bronze. — Palladium  or  diminutive  bust  of 
Minerva  in  cast  bronze,  height  1^  inch,  Mith 
part  of  a  projecting  stud  or  rivet  on  the  back, 
by  which  it  was  affixed,  apparently,  to  a  metal 
plate.  Half  the  height  of  the  figur'e  consists  of 
a  helmet  and  lofty  eerrated'  crest  dtesoending  to 
the  lower  part  of  the  neck.  Both  sides  of  the 
helmet  are  ornamented  with  incised  spirals 
terminating  in  punctures,  and  on  the  baldric, 
which  descends  from  the  right  shoulder,  are 
three  incised  rings.  The  hair  escaping  from  the 
helmet  in  curls  nearly  surrounds  the  face. 
The  nose  is  too  short  and  the  lower  part  of  the 
face  too  long  for  perfect  symmetry;  the  lips  are 
slightly  apart;  the  eyeballs  pierced  just  below 
the  upper  lids  to  make  them  appear  looking  up- 
wards; and  the  features  have  a  somewhat  in- 
fantile expression.    (See  illustration,  No.  2,  p.  (57.) 

Smooth  flat  disc  (phalera)  diameter  2  1-3 
inches,  with  one  end  of  a  projecting  loop  for  a 
leather  strap,  J-inch  wide,  on  the  back,  and  a 
hole  whence  the  other  end  of  the  loop  was  torn. 

Iron.— Dagger  or  knife-blade,  length  4^ 
inches,  pointed,  and  curved  on  both  edges, 
greatest  width  IJ  inch. 

Spiked  hook,  for  insertion  in  a  wall,  length 
6  inches. 

Key,  stem  perforated,  length  4|  inches,  lever 
1|  inch,  two  bits  J-inch. 

Stilus  or  moulder's  chisel,  length  4^  inches, 
pointed  at  one  end  and  spatular  at   the  other. 

Screw-plate  with  lever  handles  (one  broken), 
each  3i  inches  in  length;  plate  roughly  hex- 
agonal, 1  inch  sides,  and  perforated  with  5-16- 
iuch  hole  for  cutting  thread  (?). 

Many  nails,   length  2  to  5   inches. 

Two  dozen  hob-nails,  length  |  to  |-inch,  coated 
with  a  thick  concretion  of  sand  and  rust. 

Four  strips  of  leather  (?)  studded  with  hob- 
nails similarly  encrusted. 


Lead. — Several  pieces  of  folded  sheet  lead 
and  lumps  run  abroad. 

Glass. — Two  distorted  melon-shaped  ribbed 
beads  of  grejnsh  vitreous  paste  slightly  coloured 
with  blue  glaze  and  unworn,  diameters  9-16  and 
1-inch,  lx)re  ^-incli  respectivelj',  found  on  the 
northmost  clay  hearth  3  feet  from  the  modern 
ground   level. 

Similar  bead  coated  with  dark  blue  glaze  and 
worn  round  the  string-hole,    diameter  1   inch. 

Three  fragments  of  large  square  boltles  of 
bluish-green  glass,  measuring  }  to  ^-inch  thick. 

Fragment  of  hollow-sided  vessel  of  dark 
amber  glass. 

Pottery. — Besides  the  usual  fragments  of 
common  pottery,  there  was  a  larger  proportion 
of  Samian,  one  of  the  latter  stamped  with  a 
palm  branch  in  lieu  of  the  name  of  the  potter; 
and  a  fragment  of  soft  red  local  ware  with  a 
rud©  representation  of  a  galloping  animal 
scratched  with  straight  lines  and  dots  previous 
to  baking. 

Various. — Two  whole  sandstone  roofing  flags, 
hexagonal,  and  many  fragments. 

Hone  or  rubbing-stone  of  fine  grey  grit,  worn 
on  the  sides  and  edges  by  use  (3^  by  If  by  If 
inch). 

Nether  quernstone  of  hard  grit,  slightly 
conical  (broken),  diameter  1  foot  5J  inches, 
thickness  2^  to  3^  inches,  hole  3  inches 
diameter. 

Another  squared  with  a  hammer  for  paving, 
and  three  fragments. 

Several  fragments  of  vesicular  lava  querns 
much  corroded. 

Four  lumps  of  iron  ore,  15  of  slag,  five  of 
mineral  coal  (probably  derived  from  the  adjoin- 
ing ironi  ismelting  a,nd  bead  making  furnaces). 

Of  special  interest  is  a  polished  flint  celt  of 
Cissbiiry  type,  cream-coloured,  sharp-edged, 
and  well-proportioned,  length  41  inches,  ex- 
treme width  H  inch,  thickness  |-inch,  found 
on  the  west  side  of  the  L-shaped  clay  floor  last 
described,  at  2  feet  below  the  grass  and  1  foot 
6  inches  directly  over  a  fragment  of  smoke- 
tinted  Upchurch   war©  in  the   Roman  stratum. 
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XVL 


Head  of  a  Goddess.  —  The  carved  stone 
head  above  referred  to  is  4  iuches  higli, 
and  is  evidently  an  ideal  head  broken 
from  the  statuette  of  some  goddess,  which, 
when  complete,  was  aboiat  2  feet  2  inches 
high.  The  workmanship  is  wonderfully  smooth 
and  perfect  considering  the  coarse   texture   and 


softness  of  the  local  red  sandstone  in  which  it 
is  cut.  Though  it  is  nearly  in  the  round  tlijere 
are  tool  marks  at  the  back  where  it  was  nob 
intended  to  be  visible,  and  lower  down  it  re- 
tains a  broken  portion  of  the  niche  to  which 
it  was  probably  attached  like  the  similar  figure 
of  Minerva  cut  in  a  rock  near  Chester,  and  that 


1 — OWL    FACE    (J'. 

2  — BRONZE     BUST     OF    MINERVA    (J). 

3 — STONE     HEAD     OF     GODDESS    (CIRC.    J). 
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of  Brigantia  at  Birrens  (Proc.  Soc.  Antiq.  of 
Scotland,  vol.  XXXI.,  p.  133,  1896).  The  head  is 
well  proportioned,  •with  a  fine  profile,  and  mild, 
digrnified  expression.  An  an^nlar  band  encir- 
cles it  above  the  ears,  resembling  that  on  the 
statuettes  of  goddesses  in  terra  cotta  figured  in 
C.  Roach  Smith's  Roman  London,  p.  109,  and 
more  like  a  conventional  representation  of  a 
diadem,  or  nimbus,  than  a  mode  of  hair  dress«- 
ing.     (See  illustration,  No.  3,  p.  67.) 

Certain  a  priori  reasons  point  to  the  conclusion 
that  the  goddess  Minerva  had  a  temple  in  this 
Roman  town  recently  uncovered  on  the  south 
bank  of  the  Mersey.  In  the  exhaustive  treatise 
of  the  late  T.  Glazebrook  Rylands,  F.S.A.,  &c., 
"Ptolemy  Elucidated"  and  in  his  papers  and 
maps  contributed  to  the  Transactions  of  the 
Hist.  Soc.  of  Lancashire  and  Cheshire,  vol. 
XXX  and  XXXI,  the  estuaiT  of  the  Mersey  has 
been  clearly  shown  to  be  the  Esturia  Belisama 
of  Ptolemy's  "Geography"  written  previously  to 
A.D.  161.  Two  dedications  to  Minerva  Belisama 
are  recorded  by  Orelli,  vol.  I.  Inscriptionum 
Latinarum  Selectamm,  Nos.  1431  and  1969,as 
having  been  found  in  the  country  of  the  Gonvenie 
in  Aqunitaine  (Gallia  Transalpina)  at  the  head 
waters  of  the  Garonne  (Garumna),  a  tribe  who 
are  supposed  to  have  been  river  worshippers 
and  followers  of  the  goddess  Coventina,  whose 
thirteen  altars,  and  an  altar  to  Minerva,  have 
been  found  in  the  well  at  Procolitia  on  the  Wall 
of  Hadrian  in  Northumberland. 

Minerva  wa*  a    virgin    goddess,    the   third   of 
the  great  Capitoline  deities,  next  to  Jupiter  and 
Juno,    to    whom    the   attributes    of    the    Greek 
Pallas  Athene  were  transferred  by  the  Romans. 
She    was   always    dressed    and    wore   a    helmet, 
segis    (goat    skin)    fastened    with    a    gorgoneiou 
(Gorgon's  head)  or  shield  bearing  the  same  em- 
blem, and  coat  of  armour.     The  objects   sacred 
to  her  were  the  owl,  the  cock,  the  serpent,  and 
the  olive   tree,    and   her    sacrifices   consisted   of 
calves  which  had  not  borne  the  yoke  (Vitulus) — 
the   bull  and  cow  being  sacred   to  Jupiter    and 
Juno  respectively.     The  palladium  was   the  owl- 
faced  image  or  idol  of  Athene  I|ias,sent  down  by 
Zeus  to  Ilus,  which    rendered  the  city  founded 
by    the  latter.  Ilium    (Troy),    impregnable,    and 
more  than  500  of  these  rude  images  and  many 
owl-headed  vases  supposed  to  be  consecrated   to 


her  were  found  by  Schlieman  during  his  ex- 
cavations on  the  site.  Several  towns  in  which 
her  worship  was  established  subsequently, 
Athens,  Rome,  Argos,  Lavinium,  &c.,  claimed 
to  possess  the  true  palladium,  a  name  which 
was  at  length  applied  to  any  image  of  tbe  god- 
dess. 

It  may  be  noticed  that  the  name  of  the  animal 
sacrificed  to  Minerva  by  the  Romans — Vitulus 
(a  calf)— is  similar  in  sound  to  the  name 
VITALVS  scratched  on  the  fragment  of  pottery 
mentioned  in  part  XIII.  (though  spelled  with  A 
in  the  middle  instead  of  U),  and  that  the  vessel 
itself  was  perforated.  Was  it  portion  of  a  censer 
(turibulum).^ 

Another  fragment  of  locally  made  pottery 
mentioned  in  the  same  place,  bearing  the  owl- 
face  is  another  indication  that  the  worship  of 
Minerva  was  practised  on  the  spot  now  being 
considered,  being  found  on  the  opposite  side 
of  the  Via. 

As  the  goddess  of  wisdom  and  patroness  of  all 
the  arts  and  trades,  members  of  every  handicraft 
and  profession  were  among  ber  worshippers  in 
Romnn  times,— altars  and  temples  were  dedi- 
cated to  her  by  their  colleges,  particularly  in 
the  seaport  and  commercial  towns  on  the  west 
side  of  Britain.  The  members  of  the  colleges 
had  a  common  worship,  sacrifices,  lare.*,  genii, 
curia,  and  insignia,  and  they  sometimes  met  at 
the  sepulchres  of  departed  brethren  to  worship, 
deposit  wreaths,  &c.  The  colleges  were,  there- 
fore, the  precursors  of  the  guilds  and  benefit 
societies  of  the  present  day.  At  Wilderspool 
and  Stockton  Heath  the  principal  college  was 
that  of  the  fabri  ferrarii  or  smiths,  and  the 
palladium,  or  little  bronze  image  of  Minerva 
was  poesibly  a  portion  of  one  of  their  badges. 

1.  An  inscription  records  that  a  temple  to 
Neptune  and  Minerva  was  erected  under  the 
authority  of  a  native  King  Co-gidubnus,  imperial 
legate,  by  the  college  of  artificers  (COLLEGIVM 
FABRORVM)  at  Chichester  (Regnum)  in 
Sussex. 

2.  A  magnificent  temple  and  six  altars  dedi- 
cated to  the  Celtic  goddess,  Sul-Minerva,  and 
bronze  and  stone  heads  of  images,  have  been 
found  at  Bath,  the  Aquae  Sulis,  or  hot  springs 
referred  to  by  the  Roman  author  Solinus 
(Solyni.  Polyhist.   c.   22). 
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3.  Another  inscription  mentioned  by  Wright 
(Celt,  Roman  and  Saxon,  pa.  320)  records  the 
restoration  of  a  t^emple  dedicated  to  Minerva  at 
Ribehester  (Bremetennaciam) ;  and  W.  Thomp^ 
son  Watkin  (Roman  Lancashire,  pa.  151)  figures 
and  describes  a  bronze  bust  of  Minerva,  ivith 
Gorgon's  head,  fastened  to  a  circular  disc  3^ 
inches  in  diameter,  found  there,  which  must 
have  had  a  similar  purpose  to  that  found  at 
Stockton  Heath. 

Altars  dedicated  to  her  have  been  found  in 
the  following   localities:  — 

4.  At  Chester,  erected  by  Furius  Fortu- 
natus;  also  a  statue  of  her  with  the  owl,  cut  in 
the  solid  rock  on  the  south  side  of  the  river  Dee, 
by  the  road  side  after  it  crosses  the  river,  des- 
cribed by  Stukeley,  Pennant,  and  W.  Thompson 
Watkin  (Roman  Chester,  pa.  198); 


5.  At  Birrens  (Blatum  Bulgium)  in  DumfrieiS- 
shire,  by  the  Second  Cohort  of  the  Tungriang 
(Proc.  Soc.  Antiq.  of  Scotland,  vol.  XXXI.  1896, 
p.  153); 

6.  At  Cvirrawburgh  (Procolitia)  in  Northum- 
berland, the  7th  station  on  the  Wall  of  Hadria.n, 
by  Venico,  found  in  the  famous  well  along  with 
13  altars  to  Coventina  and  an  immense  number 
of  coins  and  other  votive  offerings; 

7.  At  High  Rochester  (Bremenium)  on  the 
Watling  Street,  22  miles  north  of  the  Wall,  (a) 
one  altar  to  MINERVAE  ET  GENIO  COLLEGI 
by  Caecilius  Optatus,  (b)  one  to  Minerva  by 
Julius  Carantus,  (c)  another  by  Flavins  Severi- 
nus; 

8.  At  Ebchester  (Vindomora),  in  the  coi;nty 
of   Durham ; 

9.  At     Kirkhaugh     (Alione)      near      Whitley 


ROMAN    ALTAR    FOUXD    AT    WILDEKSPOOL. 
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Castle,  to  MINERVA E  ET  HERCA^LI  VICTORl 
(Minerva  and  Hercules  the  Victor); 

10.  At  Auchindavy,  near  Kirkkintilloch,  the 
5th  station  on  the  Antonine  Wall,  to  Mars, 
Minerva,  and  others,  by  M.   Cocceius   Firmus. 

11.  At  Caerleou-on-U.?k  in  South  Wales  a 
stone  with  tiie  gorgoneion  (Gorgon's  Head)  one 
of  the  emblems  of  Minerva;  and  on  another 
stone,  believed  to  be  a  cippus,  the  name 
Belisimus  and  a  curious  dedication  to  Fortune 
and  Good  Luck  FORTVNiE  ET  BONOEVENTO. 

The  inscription  on  the  only  altar  yet  found 
upon  the  site,  appears  to  have  been  carefully 
obliterated,  the  face  being  quite  smooth  and 
angular,  while  the  sides  retain  the  original  tool 
markings,  and  the  remaining  surface  is  rounded 
by  weathering.  This  obliteration  may  have 
taken  place  after  the  edict  of  Theodosius  for 
the  extermination  of  pagan  superstition  in  A.D. 
386,  about  which  time,  as  indicated  by  the  coins 
foiuid  in  her  well,  the  shrine  of  the  water- 
nymph  Coventina  Avas  destroyed. 

The  local  altar  referred  to  Avas  discovered  in 
1896,  at  a  depth  of  about  6  feet  from  the  surface, 
30  feet  west  from  the  Via  and  a  few  feet  north 
from  fence  between  Messrs.  Greenall,  Whitley 
and  Co.'s  brewery  field  and  the  Ship  Canal  bank 
at  Wilderspool.  It  is  roughly  carved  in  soft 
local  red   sandstone  and  sub-divided  into  three 


well     proportioned     membei's,    (a)     cornice,    (b) 
shaft  or  die,  (c)  pedestal. 

(a)  The  cornice  projects  on  three  sides  and  is 
ornamented  with  three  half-round  mouldings 
across  the  front  only,  the  upper  one  being 
bevelled  off  at  the  ends  to  suggest  a  gable  or 
pediment,  length  12|in.,  breadth  8Jin.,  height 
5iin.; 

(b)  The  trunk  or  die  is  rectangular;  length 
llin.,    breadth   B^in.,    height   D^in.; 

(c)  The  pedestal  (podium)  is  merely  a  set-off 
or  enlargement  on  three  sides;  length  14in., 
breadth    lO^in.,  height   6in. 

Total   height  20^  inches. 

The  back  of  the  stone  is  undressed  as  if  for 
setting  up  against  a   wall. 

The  only  emblems  remaining  upon  it  are — (1) 
the  focus  tor  the  burnt  offering,  a  roughly  in- 
cised ring,  diam.  3^in.,  upon  the  middle  of  the 
rear  portion  of  the  summit. 

(2)  The  pulviui  or  cushions  on  which  the 
offering  was  laid,  represented  by  two  round 
bosses  on  the  front  corners  slightly  carved  with 
spiral  grooves; 

(3)  The  urceus  or  ewer,  to  hold  the  wine  for 
libations,  in  high  relief  on  the  right  side  of  the 
shaft. 

This  altar  is  now  in  the  Museum  at  Warring- 
ton.    (See  illustration  on  p.  69.) 
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Jewellers'  Workshops.— The  remains  of 
jeweillers'  workshops  (bronze  founder's,  enamel- 
ler's,  &c.)  uncovered  on  the  north  side  of  the 
oppidum  and  Wilderspool  br'eweiry  field  presented 
the  usual  features  of  a  central  court-yard,  en- 
circled by  floors,  furnaces  and  rubbish-pits. 
The  court-yard  was  an  oblong,  13  feet  6  inches 
from  north  to  south  by  11  feet  6  inches,  paved 
with  large  cobble-ftones,  closely  set  on  a  6-inch 
layer  of  stiff  clay,  situated  at  46  feet  west  from 
the  lawn  fence  of  Wilderspool  House,  33  feet 
south  from  the  east  Via,  and  1  foot  6  inches 
below  the  grass.  Adjoining  it  on  the  north 
side  Avas  the  clay  platform,  measuring  8  feet 
6  inches  from  east  to  west,  by  5  feet,  which  en- 
closed, a  furnace  cavity  resembling  a  deep  boot 
print,  the  heel  portion  being  a  sort  of  pit,  1 
foot  6  inches  deep  and  Avide,  with  a  boss  pro- 
jecting 4  inches  from  the  bottom,  round  which 
the  crucibles  were  set,  to  keep  them  in  posi- 
tion, the  fire  seat  widening  to  about  double, 
and  sloping  up  to  the  top  of  the  platform  at 
the  opposite  end.  It  was  originally  overarched 
and  the  body  of  flame  was  thus  concentrated 
and  driven  downwards  on  to  the  surface  of  the 
metal  in  the  crucibles  and  air  excluded.  The 
crucibles  themselves,  as  will  be  seen  later,  were 
about  the  size  of  an  ordinary  coffee  cup. 

The  ash-blackened  layer  containing  Eoman  re- 
mains was  of  considerable  depth  ail  round  the 
furnace,  but  extended  over  a  wider  area  and 
to  a  greater  depth,  and  included  lumps  of  slag, 
scoriae,  iron  nails,  potshards,  &c.,  on  the  south 
side  of  the  court-yard,  as  if  the  refuse  had  been 
swept  or  carried  to  that  side,  in  the  rear  of  the 
workshop. 

The  ground  was  not  fully  explored  on  the  east 
side  of  the  latter,  but  a  rude  pitcihng  of  sand- 
stone rubble,  10  feet  square,  was  uncovered  at 
18  feet  from  its  south-east  angle  and  2  feet  6 
inches  beJow  the  grass. 

A  peculiar  feature  was  a  water-conrse  or  leat 
along  its  west  side,  about  3  to  4  feet  6  inches 
Avide  at  the  surface  of  the  undisturbed  sand, 
and  5  feet  6  inches  in  depth  below  the  existing 


surface,  or  about  half  that  depth  originally, 
which  was  traced  for  160  feet,  in  nearly  a  direct 
line  north  and  south,  with  only  a  slight  bend 
at  51  feet  from  the  Via,  and  served  for  convey- 
ing water  to  the  adjoining  workshops  from  the 
higher  ground  to  the  south,  or  possibly  also  as 
a  drain  discharging  towards  the  adjoining 
river. 

To  prevent  the  soft  sand-bank  on  either  side 
from  being  trampled  into  the  water-channel 
there  was  a  rude  pitching  of  sandstone  rubble, 
5  to  7  feet  wide,  on  the  Roman  surface,  and  ex- 
tending 50  feet  along  its  m<<t  side  and  39  feet 
along  its  west  side   south waids  from  the  Via. 

Several  interesting  objects — silver  coins  of 
Trajan,  Hadrian  and  -331ius,  portions  of  an  up- 
right sided  embossed  Samian  bowl,  and  plain 
cups  and  dishes,  nearly  complete,  a  water-bottle, 
Avanting  the  handle,  but  otherwise  unbroken, 
and  an  urn  of  black  Upchurch,  quite  peifect, 
Avere  obtained  from  the  black  clay  and  mud 
along  the  bottom  of  this  ditch;  and  bits  of 
bronze,  a  chasing  chisel,  broken  fibulae,  fer- 
mail,  stud,  &c.,  in  bronze  and  enamel  (to  be 
presently  described),  fragments  of  glass,  col- 
oiiied  enamel  paste,  or  frit,  &c.,  and  portions  of 
crucibles  Avith  bronze  adhering  inside  from 
among  the  loose  stones  of  the  pitching  and  ash 
blackened  debris    adjoining  the    court-yard. 

The  remains  of  another  Avorkshop  Avere  un- 
coveied  along  the  Avest  side  of  the  rubble  pitch- 
ing bordering  the  ditch.and  in  the  rear  of  the 
foundation  of  a  AA^all  (probably  that  of  a  shop 
or  dwelling),  having  a  frontage  of  24  feet  along 
the  edge  of  the  Via,  and  3  feet  to  3  feet  6  inches 
in  Avidth.  It  was  evidently  a  building  of  some 
importance,  aa  the  facing  stones  were  in  regular 
courses,  hammer-dressed,  or  split  and  tapered 
to>Avards  the  inside  of  the  Avail  in  the  Roman 
manner,  and  there  Avere  tAvo  shalloAV  projec- 
tions (1  foot  by  6  feet  and  4  feet  respectively) 
for  supporting  a  door  sill  or  portico  in  front, 
as  in  the  houses  of  Silchester  (Calleva),  &c. 
Seveix  feet  south  from  the  foundation  there 
Avas  a  hard  clay   floor,  measuring:  23   feet   from 
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north  to  south,  by  9  feet,  and  3  iuches  thick,  with 
two  roughly  pavedi  extensions  on  the  west  side 
measuring  5  feet  by  3  feet  in  the  same  direc- 
tions; and,  on  the  surface  of  the  former,  a 
long  reverberatory  furnace  of  special  interest, 
and  worthy  of  detailed  description  owing  to  its 
co'mpleteness.  The  enclosing  platform  was  8 
feet  by  4  feet,  and,  though  the  covering  had 
collapsed,  the  broken  fragments  filled  up  the 
whole  of  the  cavity,  but  there  were  billets  of 
burnt  wood  or  uasjient  charcoal  between  the 
two  layers  of  calcined  clay  in  the  neck  of  the 
fire-hole,  which  was  supported  with  stone  jambs. 
The  stoke-hole  was  2  feet  6  inches  in  length, 
and  widened  outwards  from  1  foot  to  2  feet  6 
inches,  the  burnt  clay  hearth  m  front  being, 
as  usual,  carefully  laid  on  cobbles.  The  width 
of  the  furnace  cavity  also  increased  gradually 
to  1  foot  8  inches  at  the  rear,  where  it  was  pro- 
vided with  an  opening  8  to  10  inches  wide  on 
one  side  for  charging  and  discharging.  The 
total  length  of  the  cavity  was  7  feet  6  inches. 
Its  depth  likewise  increased  from  4  inches  at  the 
back  of  the  fire-plaoa  to  7  inches  and  6  inches 
at  either  end,  forming  a  sort  of  bridge  in  the 
middle,  and  so  constructed  as  to  concentrate 
the  heat  on  to  the  surface  of  the  nit\teruU  with 
which  the  furiiaoa  was  charged. 

The  associated  finds  have  greatly  enriched  the 
Museum,,  and  left  no  iiucertainty  as  to  the  oc- 
cupation of  the  Eomau  inhabitants,  but  can 
only  be  briefly  referred  to  owing  to  their  number. 

Coins. — In  addition  to  the  three  silver  denarii, 
above  mention.ed,  a  first  bronze  of  Trajan,  a 
second  bronze  of  Nerva,  and  three  second  bronze 
coins  too  much  corroded   for   recognition. 

Bronze. — Bow-shaped  fibula,  with  short  cross- 
bar (broken  and  corroded) ; 

Harp-shaped  fibula,  length  2i  inches,  with 
collar-moulding  on  middle  of  bow,  coiled  spring 
and  part  of  pin; 

Fibula,  length  1|  inch,  flat  lozenge-.shaped 
body  decorated  Avith  central  disc  of  glossy 
black  and  band  of  pale  gre&nish  corroded 
enamel,  slender  cross-bar  Avith  part  of  pin,  and 
head  of  animal  with  two  eyes,  one  of  which  re- 
tains a  small   red   gem  forming  an  eyeball; 

Bow-shaped  fibula,  length  H  inch,  Avith  dog- 
tooth ornament,  and  stud  Avith  Avheel-crosa  on 
summit ; 

Penannular    ring    brooch,    diameter    li     inch 


(broken),  Avith  one  moulded  end  and  loop  hinge 
of  pin; 

Fermail  or  button,  diameter  |-inch,  decorated 
oemtral  disc  of  faded  yelloAV  enamel,  and  en- 
circling band  of  cable  pattern,  opaque  Avhite 
and  pale  green  alternating  (partly  corroded) ; 

Stud  (tAvo  thin  discs,  diameters  |  and  9-16 
inch,  united  by  a  short  bar,  diameter  1-5  inch), 
the  loAver  plat3  plain,  the  upper  one  decorated 
on  the  surface  Avith  einamel  of  most  delicate 
Avorkmanship — a  square  of  bright  led,  Aviih 
arms  of  an  expanding  Celtic  cross  on  each  side 
in  minute  chequers  (8  squaies  to  3-inch),  Avhite 
and  bright  green  alternating,  and  the  triangles 
betAveen  the  arms  of  the  cross  filled  with  pure 
Avhite.  Unfortunately,  the  retaining  band  of 
bronze  round   the   edge  is  partly  corroded ; 

Head  of  pin  in  form  of  a  round  boss,  and  en- 
circling rim  (cast  holloAA'); 

Small    three-lobed  ornament  (solid) ; 

Altar-shaped  handle  or  staple,  length  2|  inches, 
AAnth  half-round  mouldings  at  plinth  and  cor- 
nice^ square  shaft,  and  cylindrical  loop,  diame- 
ter 7-10  inch,  Avith  ornamental  stud  on  summit, 
a   shank   or  tang  at   opposite    end  broken; 

Two  plain  rings  of  equal  size  (1  inch  outside, 
5-inch  inside  diameter),  one  smoothed  and  pol- 
ished, the  other  retaining  the  fin,  or  rough 
seam  from  the  cracks  of  the  mould  on  both 
sides,  showing  it  Avas  cast  on  the  same  spot  and 
left  unfinished; 

Strip  (chasing  chisel  ?),  dimensions  2|  by  5  by 
1-10  inch; 

Poirtion  of  rim  of  patera,  Avith  edge  slightly 
thickened,  and  tAvo  incuse  lines  by  Avay  of  orna- 
ment on  the  outside; 

Small  billet,  length  1  inch,  nipped  by  pincers 
at  both  ends; 

Odd  bits  of  plate,  Avire,  and  drops  of  the  same 
metal. 

Iron. — Triangular  three-bladed  and  barbed 
arroAA'-head,  length  2J  inches,  Avith  slender 
pointed  tang,  length  J-inch,  for  insertion  in  the 
shaft,  found  along  AA'ith  several  corroded  iron 
pellets  and  a  burnt  clay  sling-ball  (described 
in  part  IV.)  in  the  bottom  of  the  Avater-course 
betAveen  the  tAVO  Avorkshops.  Though  found  in 
Southern  Europe  and  in  Egypt  of  the  same 
shape  in  bronze  (Memoirs  of  the  Egyptian  Ex- 
ploration fund,  Taoiis,  part  IV.,  plate  xxxix, 
fig.    20),    the  only  iron   9ne  previously  recorded 
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in  Britain  is  that  fisiired  (but  not  described) 
in  Dr.  Bruce'a  Roman  Wall,  ed.  1851,  plate 
xviii.,  fig.  1,  although  several  have  recently 
been  discovered  at  Barr  Hill,  on  the  Antonine 
Wall,  along  with  others  of  still  more  peculiar 
shape — a  circular  loop^  about  an  inch  long  and 
wide,  formed  by  three  steel  wires  welded  to- 
gether at  both  ends  into  two  sharp  spikes,  one 
to  form  a  point,  and  the  other  a  tang  for  inser- 
tion in  the  shaft.  This  was  a  convenient  shap9 
for  quickly  inserting  a.  wisp  of  burning  tow  to 
form  th©  ferventa  jacula  mentioned  by  Csesar, 
De   Bello   GaUico,  V.,  43; 

Stylus,  length  of  inches,  pointed  at  one  end 
and  spatular  at  the  other,  probably  used  as  a 
moulder's  chisel; 

Key,  length  3  inches,  with  web  bent  at  right 
angles,  length  1^  inches,  and  two  bits,  length 
f-inch ; 

Various  other  iron  objects,  siich  as  hook, 
staple,  hasp,  ring,  strip  with  loops  at  each 
end,  and  several  dozen  iron  nails,  2  to  5  inches 
in  length. 

Lead.— Harp-shaped  fibula,  length  If  inch, 
with  collar  moulding  round  middle  of  bow  and 
terminal  knob,  no  pin; 

Weight,  fiat  disc  shaped,  diameter  2^  inches, 
weight  8,065  grains,  or  rather  more  than  19 
Roman  unciae,   which   averages  8,000   grains; 

Several  pieces  of  rod,  strip  and  sheet  lead, 
and  lumps  run  abroad. 

Glass. — The  glass  specimens  are  specially  in- 
teresting, as  indications  of  the  kind  of  industry 
carried  on   in   the  adjoining  workshops. 

Three  amorphous  lumps  of  coloured  enamel  or 
frit,  in  parts  coated  with,  white  silica  like  a 
flint  nodule,  and  in  parts  fractured,  ahowing 
the  surface  of  glaas-paste  in  different  shades, 
viz.,  turquoise  blue,  pale  greenish,  and  brown- 
is!h.  tinted,  the  former  resembliug  in  colour 
that  of  the  glaze  on  the  ribbed  beads  found 
near  the  saju©  spot  (see  below) ; 

Angular  fragment  of  cobalt  blue,  translucent 
glass  To&ss,  partly  altered  on  the  surface  to  a 
bi-ownish  tinge  by  decay; 

Small  angular  fragment  of  black,  glossy,  un- 
altered enamel  or  frit  like  obsidian.  (This  is 
the  most  durable  kind  of  enamel  on  brooches 
as  well  as  in  the  mass); 

Three  melou-sbaped  ribbed  beads  of  greyish 
vitreous  paste,   coated   lightly   with  blue   glaze. 


diameters  I,  |  and  |-inch  respectively.  (These 
are  sligutly  distoited,  unworn  by  rubbing  round 
the  string-hole,  and  probably  "  wasters "  from 
a  workshop  near  at  hand) ; 

Fragments  (five)  of  flat  window  glass  of 
various  shades,  greenish  blue  to  bhiish  green, 
owing  to  impurity,  fire-polished  on  one  side, 
and  dull  on  the  other  from  contact  with  the 
ston?i  mould; 

Portions  of  the  rima  of  vases  of  clear  glass 
(two),  the  bodies  small  and  globular,  and  the 
original  width   across  the  rim  about  2|  inches. 

Small  bits  (two)  of  pure  glass,  crystallinum, 
with  raised  omamental  cordous,  solidly  moulded 
on  one,  hollow  blown  on   the  other; 

Lower  portion  of  handle  of  a  jug  or  ewer,  of 
dull  pea-green  colour  with  three  slight  folds  by 
way  of  ornament ; 

Miscellaneo\;s  fragments  of  square  bottles  and 
globular  vessels  of  greenish  and  bluish  tinted 
impure  glass. 

Pottery. — The  whole  and  nearly  whole  ves- 
sels from  the  mud  in  the  bottom  of  the  water- 
course have  been  already  referred  to.  The  frag- 
ments of  Castor  ware  and  of  coarser  descrip- 
tions, urns  and  flat  dishes  of  black  and  grey 
Upchurch;  jars,  pans,  dishes,  mortars  of  local 
red  Veratine  ware,  and  amphorae  were  excep- 
tionally numerotis. 

Miscellaneous  Objects.— The  purpose  for 
which  the  east-most  furnace,  adjoining  the 
cobble  pavement,  was  employed  is  shown  by  the 
discovery  underneath  the  surrounding  platform 
and  in  the  black  lining  of  the  adjoining  water- 
channel  of  five  fragments  of  crucibles  coated 
on  the  inside  with  corroded  bronze  and  some 
other  greyish  metal  (tin  or  zinc).  One 
fragment  was  f-inch  thick,  and  large  enough  to 
indicate  that  the  crucible  was  originally  cup- 
shaped,  about  23  inches  across  the  rim  and  IJ 
inch  deep.  The  metal  adhering  to  another  of 
the  fragments  was  analysed  by  Mr.  Ruddock, 
whose  certificate  states  the  following  particu- 
lars :  — 

Copper  oxide 43.65  =  Metallic  copper  34.85 

Tin  oxide    4.89=        „        tin...    3.82 

Zinc  oxide 0.75=        .,        zinc  .    0.60 

Insoluble  residue  41.31 

Iron  oxide,  alkalis,  &e.   9.40 


100. 
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"  These  proportions  -would  give  a  bronze  of 
the  composition,  copper  88.74,  tin  9.73,  and  zinc 
1.53  per  cent." 

It  is,  therefore,  a  specimen  of  the  bras® 
(orichalciim),  of  which  the  sestertii,  or  fir.st 
bronze  coins  of  the  Higher  Empire,  and  prob- 
ably also  the  fibiihne  and  other  such  articles 
found  near  at  hand,  Mere  composed,  -which  was 
reckoned  at  double  the  value  of  the  ordinary 
red  bronze,  containing  about  90  per  cent,  of 
copper  and  10  of  tin,  with  no  zinc.  The  metal 
zinc  was  unknown  to  the  Romans,  but  wasi 
added  in  the  form  of  carbonate  (calamine), which 
Ls  named  cadmia  by  Pliny,  Nat.  Hist.,  xxxiv., 
10,    ''  lapis  ex  quo  fit  aes   cadmia  vocatur." 

A  lump  of  vesicular  scum  or  pandiver  from 
the  same  spot,  analysed  by  Mr.  Ruddock,  was 
found  to    contain:  — 

Alumina 4.22 

Lime  and  magnesia 0.35 

Insoluble  residue  (silicate  of  alumina,  with  a 
little  lime  and  magnesia  and  4.43  of  alkalis)  '.)o.02 

99.59 

and  was  deemed  by  him  on  account  of  its  purity 
to  be  waste  from  enamel  or  glass  making. 

Lumps  of  hsematite,  reddle,  clayband  iron 
ore  and  slag  were  scattered  here  and  there  in 
the  bottom  of  the  ditch  and  underneath  the 
stone  pitching  lound  about  the  workshops,  but 
were  probably  derived  from  the  iion  smelting 
furnaces  closely  adjoining,  on  the  west  sid?, 
described  in  part  VI.  Four  samples  of  slag 
were  analysed  by  Mr.  Ruddock,  to  determine 
whether  copper  was  smelted  from  the  ore  in 
this  locality,  or  brought  there  in  a  metallic 
state.     The  results  were:  — 

1.  2.  3.  4. 

Terrous  oxide  29. 75. ..53.(55. ..03. 15.. .17.00 

Ferric  oxide 23.31. ..10.03...  8.5()...   1.32 

Alumina  2.27...    1.97...  2.15...     M) 

Lime  and  magnesia    ...     2.72...   1.G5...  1.40...      ■ — 

Phosphoric  acid 30...     .73...  .43...     .64 

Moisture  and  inorganic 

matter 1.00...  1.30...  1.50...      — 

Insoluble  residue  (silicate 

of  aluniinaj 39.72. ..27.95... 21.20. ..«0.42 


99.97.. .97.28.. .98.39.. .99.98 


They  are  certified  to  be  iron  furnace  slags 
with  no  trace  of  copper  or  copper  smelting. 

Low  down  in  the  bottom  of  the  water-chan- 
nel, beside  one  of  the  largest  frag-ments  of  bronze 
crucible,  there  were  five  large  pieces  of  cannel 
and  one  of  ordinary  mineral  coal,  the  position 
of  which  -was  carefully  noted  to  aiford  satisfac- 
tory evidence  of  its  use  as  fuel  by  the  Romans. 
This  has  now  been  siifficiently  established  by 
the  evidence  of  competent  authorities  in  twelve 
different    localities,   viz.:  — 

At  Manchester  (Maucunium)  a  large  buried 
store  was  found  close  to  the  issue  of  the  Roman 
road  from  the  eastern  gate.  (Whitaker's  Hist., 
p.  80,  and  Roeder's  Roman  Manchester,  pp.  151, 
159.) 

At  ChC'ster  (Deva)  in  excavations  near  the 
gas  works  Mr.  Shrubsole  found  fragments, 
chiefly  cannel  of  good  quality,  associated  with 
Roman  remains.  (Jl.  Arch,  and  Hist.  Soc, 
N.S.   vol.  I,  p.  77.) 

At  Bath  (Aquae  Suli.s)  it  is  referred  to  l);v 
Solinus  as  being  employed  to  maintain  per- 
petual fires  in  the  Temple  of  Minerva,  about 
the  3id  centirry,  a.d.  "In  cujus  JEde  perpetui 
ignes  nunquam  canescunt  in  favillas,  sed  ubi 
ignis  tabuit,  vertit  in  globos  saxeos,"  Solini 
Polyhist.,  c.  22.     (Mon.   Brit.    Hist.) 

At  Wroxeter  (Uriconium)  "coal,  in  its  mineral 
as  well  as  in  its  burnt  condition,  -was  found 
lying  adjacent  to  and  -within  some  of  the  hypo- 
causts."  (Wright's  Uriconium,  pp.  55,  115, 
159;    Jl.  Brit.  Arch.  Assoc,  vol.   16,  p.  34.) 

At  Caerwent  (Venta  Sihirum),  Monmouth- 
shire, "  there  was  evidence  in  many  places  of 
the  use  of  coal  in  Roman  times,  and  numerous 
f.mall  cubes,  probably  from  the  Forest  of  Dean 
coal  field,  were  found  in  several  of  the  Roman 
houses."  (A.  T.  Martin,  M.A.,  F.S.A.,  and 
Alfred  E.  Hudd,  F.S.A.,  Archseologia,  vol. 
LVII.) 

In  several  stations  per  lineam  Valli  it.s  dis- 
covery has  been  recorded: — At  Housesteads 
(Borcovicus)  excavated  in  1883  nearly  a  cart 
load  was  found  in  the  guard  chamber  of  the 
southern  section  of  the  east  gateway.  (Dr. 
Bruce's  Guide  to  the  Roman  Wall,  ed.  1863,  p. 
119.) 

At  Cpervoran  (Magna),  in  digging  up  some  of 
the  foundations  in  1762,  coal  cinders,  some  veiy 


76 


WARRINGTON'S    ROMAN    REMAINS. 


large,  were  turned  up.    (Wallis,  Hist,  of  North- 
umberland, vol.  I,  p.  119.) 

In  excavating  the  Mueklebank  wall  turret 
durinpr  1891  a  piece  of  coal  was  found  under  cir- 
cumstances which  showed  that  the  Romans 
must  have  worked  some  of  the  outcropping 
seams  of  coal  not  uncommon  in  the  district. 
(Arch,  ^liana,  vol.  XXIV.,  p. 16.) 

At  Great  Cheaters  (J3sica)  a  small  quantity 
was  found.     (Ibid,  p.  48.) 

According  to  Dr.  Bruce :  "  In  several  places 
the  source  whence  the  mineral  coal  was  pro- 
cured can  be  pointed  out."  (Roman  Wall,  2nd 
ed.,  p.  433.) 

In  the  Roman  villas  at  Great  Witcombe, 
"several  large  pieces  of  pit  coal  were  found." 
(Archa^ologia,   vol.    XIX.,  p.    183.) 

At  Spoonley  Villa,  near  the  Roman  coal  mine, 
in  the  Forest  of  Dean,  it  appeared  to  have  Ijeen 
used  to  heat  the  hypocaiist  furnaces.  (Prof.  J. 
H.  Middleton.  F.S.A.,  Archseologia,  vol.  LII, 
part  2,   p.    651.) 

In  hi.s  account  of  the  Roman  biaildings  at 
Woodchester,  p.  12,  Lysons  states  that  a  con- 
siderable quantity  of  coal  asJies  Avas  discovered. 

At  South  Shields  "a  quantity  of  coal  has  been 
noticed  in  the  station;  it  usually  lies  deep 
down,  so  that  it  cannot  have  been  placed  there 
after  the  departure  of  the  Romans."  (Arch- 
seologia,  vol.  XLVI,  p.  170.) 

From  these  rude  structures  it  may  be  in- 
ferred that  the  mechanical  arts  among  the  pro- 
vincial Romans  were  condi;cted  on  a  scale 
which  could  be  inchrded  in  an  ordinary  dwell- 
ing and  its  adjoining  back-yard,  by  ''little 
masters,"  who  were  artists  or  experts,  with 
perhaps  a  learner,  and  one  or  two  slaves,  as 
assistants.  Much  light  has  been  thrown  upon 
the  subject  by  the  description,  recently  pub- 
lished,* of  an  industrial  settlement  of  the 
second  century  discovered  in  the  province  of 
Namur,  Belgium,  known  as  the  Villa  d^Anthee, 
founded  by  Anteius,  Procurator  Metallorum  of 
Tiberius,  a.d.  14  to  39.  The  villa,  which  covered 
nearly  60  acres  and  overlooked  the  iron  mines, 
is  stated  to  have  been  vast  and  beautiful,  in- 
side   the  Availed  enclosure   of  which  there  were 


*Annales  de  la  Societe  Archeologlque  le  Namur,  1902, 
24  vol.,  3me  li\Taison,  p.  238,  A.  Bequet,  La  Bijouterie  chez 
les  Beiges,  &c.,  II.  Sifecle. 


dwellings  for  the  work  people,  stables,  cattle- 
sheds,  bams,  &c.,  of  timber  and  "wattle  and 
daub,"  raised  on  basements  of  stone  and  sur- 
rounded by  corridors  and  sheds.  There  were 
altogether  nineteen  groups  of  industries,  mechan- 
ical and  agricultural,  such  as  forge,  furnaces 
for  working  iron,  artistic  bronze  and  enamel, 
kiln  for  coarse  pottery,  harness  shops,  and 
workshops  for  leather,  and  brewey  on  the  right 
of  the  enclosure,  the  furnaces  for  founding 
being  set  irp  a  few  yards  from  the  dwellings 
under  sheds  for  fear  of  fire. 

The  rest  of  the  description  reads  very  much 
like  an  account  of  the  local  discoveries  at  Wil- 
derspool   and  Stockton  Heath. 

The  first  of  the  two  industrial  groups  was  to 
the  right  of  the  enclosure,  after  passing  through 
the  owner's  dwelling,  and  was  for  the  manu- 
facture of  bronze  objects  and  enamelling.  The 
fragments  of  crucibles  were  recovered,  some 
retaining  residues  of  bronze,  and  others  of 
enamels  of  various  shades,  especially  red  and 
green  of  soft  faded  aspect,  the  former  produced 
by  red  cupric  oxide  and  a  little  oxide  of  iron, 
and  the  latter  by  green  cupric  oxide  without 
iron,  in  lead  glass,  Avith  added  stannic  oxide, 
and  niello  or  black  glass,  produced  by  adding 
lead  and   sulphiir. 

Among  the  tools  employed  were  delicate  little 
©nameller's  tongs,  a  very  fine  pair  of  compasses 
in  bronze,  saws,  files,  a  soldering  tool,  iron 
ladles  of  difl'erent  sizes,  the  scales  of  a  balance, 
leaden  weights,  sharpening  and  polishing  stones, 
ornaments  for  caskets  and  furniture  in  bronze, 
busts  of  Diana  and  Mercury,  the  latter  4|  inches 
high,  of  a  style  and  technical  perfection  in 
advance  of  the  North  of  Gaul,  possibly  imported 
to  serve  as  a  god  of  commerce  to  adorn  the  walls 
of  the  workshop. 

The  next  group  of  buildings  served  chiefly  as 
a  blacksmith's  shop,  and  leading  to  it  from 
the  Roman  way  which  ran  round  the  encircling 
Avail  of  the  villa  there  Avas  a  stone  causeAvay 
by  which  mineral  and  charcoal  Avere  conveyed 
to  the  furnace.  Tbe  latter  consisted  of  a  cavity 
15|  inches  (40cm.)  wide,  excavated  in  the  soil; 
the  walls,  i;nfortuuately  very  much  destroyed, 
Avere  formed  of  stones  and  cubical  bricks, 
coated  Avith  refractory  clay,  Avith  an  air  open- 
ing in  the  base,  much  broken  down,  but  recog- 
nizable as   a  reverberatory  furnace. 
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other  remains  were  a  furnace  for  smelting 
and  refining  purposes,  and  there  were  residues 
and  slags  of  copper,  tongs,  ladles  shovels,  and 
poker. 

The  earliest  type  of  ornament  belonged  to  the 
transition  period  between  Gaulish  and  Roman, 
known  as  late  Celtic,  a®  at  Wildeirspool.  (See 
fig.   2,   p.  79.) 

In  this  region,  between  the  Sam>)re  and 
Meuse  it  is  stated,  there  are  a  great  number  of 
"  bas  fourneaux,"  and  enormous  lieaps  of   iion- 


slag,  known  as  "  crayats  de  Sarrazins,"  which 
like  those  found  in  Sussex,  have  furnished 
abundance  of  material  very  rich  in  iron  for 
modern    smelters. 

It  is  curious  to  note  that  ''  Saracen's  Head " 
is  the  name  of  an  inn  close  to  the  site  of  the 
oppidum  at  Wilderspool,  and  that  thiis  was  the 
name  formerly  given  to  the  Roman  coins  so 
commonly  found  there — a  circumstance  which 
has  no  doubt  given  rise  to  the  name  of  the 
inn. 
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XVIII. 


The  principal  .structures  imcovered  and  ob- 
jects associated  Avitli  them  collected  during  six 
seasons  of  systematic  excavation  (1898-1903)  hav- 
ing now  been  described,  it  only  remains  to  men- 
tion briefly  some  of  the  more  important  finds 
not  yet  specified,  and  to  diaw  a  few  general 
conclusions    from  the  investigation. 

LIST   OF   OBJECTS. 

In  addition  to  the  following,  there  are  a  num- 
ber of  small,  broken  and  corroded  specimens, 
such  as  rings,  fragments  of  mirrors,  iron  knives, 
keys,  styli,  clamps,  earthenware  spindle  whorls, 
&c.,  not  separately  described. 

BEONZE. 

Foot-rule. — A  bronze  regula  or  pes  lay 
directly  undeirneath  oue  of  the  large  facing 
stones  of  the  rampart  near  to  the  north-west 
angle.  It  is  made  to  fold  in  halves  by  means  of 
a  five-plate  hinge,  and,  to  prevent  it  from  bend- 
ing in  use,  is  provided  with  a  hinged  latch  or 
stay  (now  broken)  on  one  limb  to  slip  under 
the  heads  of  two  studs  on  the  other.  Inches 
are  marked  on  one  side  by  slight  indentations, 
with  a  double  mark  for  a  quarter  foot.  OAving 
to  the  corroded  state  of  the  metal  it  has  been 
kept  folded,  and  its  length  estimated  by  adding 
that  of  the  two  halves  together,  the  sum  being 
11.51  inches,  or  about  one-tenth  less  than  the 
normal  Roman  foot,  which  is  11.6496  inches. 
The  only  other  specimen  of  British  provenance, 
found  at  Caerloon-on-Usk,  is  described  in  the 
Archajological  Journal,  vol.  VIII.,  p.  160,  and 
figured  in  the  catalogue  of  Mr.  John  Edward 
Lee,  F.S.A.,  p.  69,  plate  XXXV.,  No.  11.  (See 
fig.  11,  p.  79.) 

Amulet  or  Locket. — This  fine  example  of  the 
art  or  enamelling,  or  decorating  metal  objects 
by  fusing  patterns  in  coloured  glass  upon  their 
surface,  is  of  special  interest,  a.s  a  survival  of 
a  phase  of  native  British  civilizatiion,  known  as 
Late  Celtic,  which  was  prior  to  the  Roman  oc- 
cupation. It  consists  of  two  thin  plates  of 
bronze,   lozenge   shaped,    each   side  |-inch   long. 


with  edgas  turned  at  right  angles,  so  that  -n-lien 
conjoined  they  form  a  locket  or  satchet  for 
containing  scents  or  amulets.  The  back  plate 
is  perforated  with  four  holes  at  the  angles,  but 
is  otherwise  plain.  The  fiont  plate  has  been 
cast  with  25  compartments,  and  these  have  been 
filled  with  enamel,  forming  a  trellis  pattern, 
or  diamond  lattice,  which,  when  fresh  and  per- 
fect, must  have  been  both  pleasing  and  effective. 
One  corner  has  been  destroyed  by  corrosion, 
and  the  enamel  has,  through  age  or  chemical 
action,  faded  to  a  uniform  pale  green  colour. 
(See  fig.   1,  p.   79.) 

A  like  specimen  previously  discovered  at 
Wilderspool,  but  not  deposited  in  the  Warring- 
ton Museum,  is  figured  in  the  "Journal  of  the 
Architectural,  Archaeological,  and  Historical 
Society  of  Chester,"  parts  x.  and  xi.,  1876,  p. 
211,  and  described  by  Dr.  Kendrick  thus  :  "No.  6 
in  our  plate  of  illustrations  is  a  lozenge^shaped 
object  in  bronze,  Mith  the  remains  of  a  hinged 
pin  at  the  back,  probably  another  variety  of  the 
fibula.  Its  form  at  least  appears  complete,  the 
small  compartments  in  its  front  still  retain 
the  blue  and  yellow  enamel,  Mith  which  they 
were  all  no  doubt  originally  filled."  Nothing 
is  known  of  the  whereabouts  of  this  valuable 
specimen. 

Bistoury. — An  instrument  identical  in  shape 
with  the  surgeon's  scalpel  of  the  present  day. 
It  has  a  two-edged  leaf-shaped  handle,  2  inches 
long  by  i-inch  wide,  with  a  rectangular  hilt,  1 
inch  long,  of  bronze,  in  one  piece.  The  haft 
retains  part  of  an  iron  blade,  ingeniously  dove- 
tailed into  it  for  about  |-inch,  though  the  ex- 
ternal portion  of  the  iron  is  almost  entirely  cor- 
roded away.  There  are  deep  nariow  grooves  at 
the  extremity  of  the  haft  for  receiving  a  bind- 
ing wire,  by  which  the  attachment  of  the  handle 
was  apparently  completed.    (See    fig.    10,  p.    79.) 

Fibula. — A  nearly  perfect  bronze  fibula,  length 
li  inch,  shaped  like  the  sole  of  a  sandal,  filled 
with  blue  enamel,  having  four  yellow  spots, 
and  only  the  ring  for  attachment  of  the  chain 
partly  corroded.     (See  fig.  3,  p.  79.) 
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Harp-shaped  Fibula,  richly  ornaanented 
over  the  entire  stirface;  a  massive  tuimped 
shaped  head,  with  incuse  spirals  enclosinj?  tri- 
angles; the  middle  of  the  bow  M'ith  a  collar- 
moulding  of  half-round  plain  and  beaded  cor- 
dons and  grooves;  and  a  moulded  foot  with 
traces  of  black  enamel  on  the  front.  Tlie  spiral 
5piing  of  the  pin  is  complete  with  five  coils  of 
wiire  on  one  side  of  the  c?ntral  retaining  loop. 
and  three  coils  on  the  other.  Length,  31  inches. 
A  fibula  of  similar  shape,  but  plain  surface,  in 
gold,  discovered  at  Eibchester  (Bremetenuaciim), 
and  preserved  in  the  Blackburn  Museum,  is 
considered  by  Mr.  Arthur  J.  Evans,  M.A., 
F.S.A.,  to  belong  to  the  second  century  of  our 
era. 


tatiou  in  relief  on  one  side,  and  plain  on  the 
other.  It  is  pierced  at  one  end  with  a  round 
hole,  and  at  the  other  with  an  oblong  slot.  (See 
fig.  2,   p.  79.) 

Circular  Flat  Brooch,  s«ven-eightlis  of  an 
inch  in  diameter,  with  centiial  boss  and  six 
surrounding  studs  arranged  hexagonally,  en- 
circled by  a  slightly  raised  rim,  much  cor- 
roded; the  intervening  surface  filled  with  black 
enamel,  still  hard  and  glossy.  On  the  back 
there  are  slight  traces  of  the  hinge  and  catch 
for    the  acus. 

Fibula,  of  greyish  bionze  or  other  non-cor- 
rodable  alloy,  two  inches  in  length,  shaped  like 
an  animars  hind  leg;  the  paw  divided  into  five 
claws   by  radiating  grooves;    the  hip  or    widest 


HARP-SHAPED    FIBULA    (THREE    VIEWS) 


LiGULA. — A  diminutive  long-handled  bronze 
spoon,  the  bowl  narrow  and  pointed,  length 
1-inch,  width  |-inch,  with  a  tang  and  rivet  for 
fastening  it  to  the  handle,  which  is  birlbed  at 
the  top,  twisted  or  torquated  in  the  middle, and 
ornamented  with  incised  rings  at  intervals. 
Length,  6^  inches.  Tlie  tubular  brass  case 
(theca)  for  containing  it  was  found  therewith  in  a 
corroded  and  damaged  condition.  It  resembles 
a  probe  (spccillum\  also  contadned  in  a  bronze 
box,  discovered  in  the  sxirgeon's  house  of  the 
Strada  Consolare  at  Pompeii.     See  fig.  12,  p.  79. 

Bronze  Hasp,  IJ  inches  in  length  .with  char- 
acteristic Late  Celtic  trumpet-shaped  omamen- 


port.ion  hollow  and  five-eighths  of  an  inch  in 
width.  The  acus  and  its  attachments  are  want- 
ing. 

Heart-shaped  Ornament  of  a  Hair-pin,  with 
a  small  portion  of  the  pin  attached.  A  central 
wheel-cross  in  front  had  the  quadrants  between 
the  arms  of  the  cross  inlaid  with  an  opalescent 
pale  grey  enamel,  of  which  slight  traces  are 
visiible. 

Bolt  of  Lock,  with  three  slots,  dimensions 
24  by  4-10  by  1-10  inch.  (Identified  by  Mr.  H. 
L.  Grueber,   F.S.A.,   of  the  British  Museum.) 

Bangle  or  Armlft  of  plain  bronze  wire,  about 


-inch  thick,  broken  at  the  joint,  but  with  both 
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ends  tonguecl  to  overlap  and  pierced  with  rivet- 
holes,  one  rivet  remaiiiiing,  and  no  larger  than 
the  head  of   the  smallest  pin  iu    present  use. 

LEAD. 

Lamp  Stand,  cut  and  hammered  out  of  sheet 
le-ad  about  i  of  an  inch  thick,  in  one  piece 
originallj-,  consists  of  a  flat  circular  dish,  83 
inches  in  diameter,  M'ith  nearly  upright  sides, 
I  of  an  inch  in  height;  a  semi-circular  spout 
projecting  about  an  inch  on  one  side  of  the 
rim,  and  on  the  opposite  side  a  loop  handle, 
formed  by  a  folded  strip,  about  an  inch  wide, 
terminatiing  iu  a  crescent-shaped  holder,   which 
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spreads  directly  over  the  middle  of  the  dish. 
It  was  used  for  supporting  one  of  the  small 
terra-cotta  hand-lamps  (lucerna)  so  common  in 
all  Roman  sites,  and  evidently  served  the  three- 
told  purpose  of  raising  the  lamp  above  th?> 
table,  preventing  it  from  being  upset,  and 
catching  any  oil  dripping  from  the  wick  or 
spilling  when  it  was  carried  about.  The 
owner's  mark,  IV.,  is  scratched  on    the  inside. 

Pewter  Cup. — Tliis  curiotrs  vessel  was  found 
at  28  inches  below  the  ordinary  surface  and  10 
inches  })elow  a  l)urnt  vegetable  layer  in  the 
middle  of  a  trench  on  the  west  side  of  the  Via, 
at  VVilderspool.  At  the  back  it  is  flat  and  quite 
plain  for  setting  up  against  the  wall,  but  in 
front  is  nearly  semi-circular  and  moulded  in  a 
graceful  ogee  curve.  It  stands  2J  inches  high, 
and  measures  at  the  rim  2g  inches  across  the 
back  or  chord,  and  2  inches  across  the  radiirs 
at  right  angles.  The  corresponding  dimensions 
of  the  ba-e  are  1|  inches  by  1  inch.  The  inside 
contours  show  that  it  was  cast  in  a  mould.  The 


ttiost  probable  suggestion  as  to  its  use  is  that 
it  was  the  oil  receptacle  for  some  kind  of  lamp, 
or  a  drinking  cuji  for  a  birdcage. 

STONE. 

A  large  stone  (24  by  20  inches,  and  6  inches 
thick)  with  a  rectangular  mortise  or  gioove  (12 
by  8  inches  and  2  inches  deep)  on  one  surface, 
and  with  one  end  bevelled  so  as  to  leave  the 
mortise  open  on  that  side,  was  found  on  the 
west  side  of  the  fortified  enclosure,  and  was 
supposed  at  the  time  to  be  the  base  of  a  large 
wooden  pillar.  In  the  light  of  subsequent  dis- 
coveries it  appears  to  be  in  reality  a  mould 
for  making  window  glass.  The  number  and 
variety  in  shade  and  thickness  of  the  fragments 
found  in  its  vicinity  leave  no  room  for  doubt- 
ing that  window   glass  was   made   tlipre. 

Another  large  stone  (20  by  13  by  9^  inches), 
having  a  splay  on  tAvo  sides  of  one  of  its  ends, 
forming  a  sort  of  pedestal  to  give  it  a  firm 
basis,  was  probably  a   hypocaust   pillar  (pila). 

Hand-mill  or  Quern. — In  addition  to  numer- 
ous fragments  of  upper  stones  and  a  few  conical 
nether  ones  unbroken,  a  complete  pair  of  hand- 
mill  stones  of  coarse  grit,  15  inches  in  diameter, 
has  recently  been  obtained  from  Stockton  Heath. 
The  upper  stone  is  from  21  to  3^  inches  thick, 
and  concave  beneath  to  fit  on  to  the  surface  of 
the  lower  stone,  which  is  conical,  and  from  2 
inches  round  the  edge  to  85  inches  thick  in  the 
centre.  An  iron  pivot  about  ^-incli  thick,  fas- 
tened in  the  centre  of  the  lower  stone,  pro- 
jects through  a  hole  IJ  inch  in  diameter  in 
the  upper  stone,  on  the  top  of  which  there  are 
opposite  grooves,  2j  inches  in  length  and  1|  by 
|-inch  in  width  and  depth,  for  an  iron  cross-bar 
having  a  central  hole  for  the  pivot.  Funhel- 
shaped  channels  are  cut  in  the  stone  between 
these  two  grooves,  into  w^hich  the  grain  for 
grinding  was  poured,  and  on  one  side  a  slot  for 
insertion  of   a    wooden   handle  is  provided. 

ANIMAL  REMAINS. 

Decayed  teeth  of  horses  and  oxen  and  bits  of 
burnt  bone  were  met  with  throughout  the  ex- 
cavations, but  only  in  one  spot  were  animal  re- 
mains obtained  in  any  quantity,  where  they 
lay  directly  underneath  the  clay  covering  of  an 
oblong  rubbish-pit,   situated  on  the  outside  edge 
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of  the  west  ditch,  at  50  j^ards  from  Greenall's- 
avenue.  The  pit  was  evidently  constracted  in 
two  parts,  one  section  measnrin<jr  9  feet  from 
north  to  south,  by  6  feet,  and  the  other  7  feet 
by  8  feet  in  the  same  directions,  the  origineiJ 
depth  being  from  2  feet  6  inches  to  3  feet,  un- 
derneath about  an  equal  deptli  of  surface  soil. 
The  bottom  of  both  was  dished  and  overlaid 
with  4  to  5  inches  of  well  pudded  brown  clay  to 
prevent  contamination  of  the  soil  by  infiltra- 
tion of  sewage,  and  a  drain,  11  inches  wide  and 
deep,  also  lined  with  clay,  from  the  north-west 
angle  of  the  earlier  section,  passed  underneath 
the  adjoining  section,  and  extended  12  feet 
westward,  where  it  discharged  into  a  larger 
channel,  1  foot  3  inches  wide,  running  north 
and  south.  The  covering  was  an  8-inch  layer 
of  very  hard  yellow  clay,  partly  paved  with 
sandstone  slabs,  and  partly  bi;rned  on  the  top 
to  harden  it,  which  had  sunk  6  ir.ches  in  the 
middle  owing  to  the  decay  or  drying  up  of  the 
contents.  These  were  ash-blackened  and  of  the 
most  variod  description: — (1)  A  first  bronze  coin 
of  Hadrian  and  two  corroded  second  bronze 
coins  undecipherable;  (2)  oval  brooch  in  green 
and  white  enamel,  bronze  pin  and  needle,  a 
hollow  sheath,  wiie  and  strip  bronze;  (3)  iron 
wedge,  soldering  bolt,  loop,  clamps.  &c.,  and 
several  large  nails;  (4)  scraps  of  sheet  lead; 
(5)  thirty  different  kinds  of  glass  fragments, 
includiug  flat  window,  square  bottle,  globirlar 
bodied  vases  of  greenish  tinted  and  pure  crys- 
talline glass,  several  in  a  crackled  or  dragaded 
condition,  and  lumps  of  sandiver  or  scum  from 
the  melting  pots,  produced  during  the  manufac- 
ti;re;  (6)  potshards  of  Samian,  Durobrevian  or 
Castor  «are,  and  ordinary  unglazed  black,  grey 


and  red  pottery;  (7)  lumps  of  slag  and  reddle, 
a  single  fragment  of  pink  mortar  (opus  sig- 
ninum),  a  stone  whorl  or  glass-cutter's  wheel, 
&c.  The  animal  remains  were  kindly  examined 
by  Professor  Boyd  Dawkins,  F.S.A.,  and  found 
by   him  to   include : 

(1)  Port'ions  of  the  upper  and  loAver  jaws  and 
single  teeth    of  oxen  (Bos    longifrons); 

(2)  Upper  molars    of  horse  (Equus  oaballus); 

(3)  Portions  of  the  upper  and  lower  jaws, 
tusks,  incisors  and  cusps  of  molars  of  pig  (Sus 
scrofa) ; 

(4)  Tibia  and  part  of  lower  jaw  of  sheep  or 
goat. 

•These  were  all  of  domestic  varieties. 

COINS. 

The  complete  list  of  recorded  coins  as  found 
upon  the  snte  now  includes: 

Consular    or    family   denarii  3 

Vespasian       6 

Domitian       6 

Trajan        29 

Hadrian      17 

Lucius    iElius     1 

Antoninus    Pius     2 

Marcus    Aurelius    2 

Commodus     2 

Faustina        1 

Lucius  Verus   1 

Lucilla        1 

Septimius    Severus    1 

Coustantine  the  Great    2 

Corroded    and   undecipherable    15 

Total  89 
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XI K. 


General  Coxclusions. — In  the  uatoitunate 
afe'Eince  of  all  iiiHoriptions  except  potteis' 
stamps,  speciilatiou  as  to  the  dates  of  the  rise 
and  fall  of  the  Romau  settlement  can  have  no 
definite  result.  But  these  dates  may  be  ap- 
proximately infeiaed  from  the  account  given  l)y 
Tacitus  (Annales,  cap.  XII.,  32,  and  Agricola, 
cap.  XVIII,  et  seq)  of  the  conquest  of  this  portion 
of  Britain,  and  from  the  accumulation  of  evi- 
dence from  coins,  pigs  of  lead,  and  other  in- 
scriptions found  at  Chester  (Deva),  Manchester 
(Alancunium),  Wif^an  (Coccium),  Eibche.ster 
(Biemetennacum)  and  Condate,  stations  men- 
tioned in  the  Antonine  itineraries,  which  are 
near  at  hand,  and  in  their  rise  and  fall  must 
have  been  more  or    less    contemporaneous. 

Familiarity  with  the  surroundings  makes  it 
possible  to  recognize  the  natural  advantages  for 
which  the  site  was  chosen.  It  stands  at  the 
head  of  the  tidal  poition  of  the  estuary  of  the 
Mersey,  Avhere  the  river  first  becomes  fordable 
at  low  water,  and  on  high  ground,  41  feet  above 
ordnancs  datum,  outside  the  great  loop  of  the 
channel  opposite  the  town  of  Wariiugton.  Thus 
it  overlooks  a  wide  stretch  of  the  south  Lanca- 
shire plain,  and  is  above  the  reach  of  the  fre- 
quent floods  which  formerly  converted  the  flat 
marshy  river  bed,  about  a  mile  wide,  lying  be- 
tween the  fortification  and  the  old  ford  at 
Latchford  and  Warrington  parish  church  on 
the  opposite  side  into  a  bottomless  quagmire. 
Being  on  the  direct  line  of  an  army  advancing 
northwards  along  the  we.st  side  of  the  island, 
the  fortification  was  necessary  for  commanding 
the  ford  and  affording  a  refuge  for  troops  and 
travellers  "waiting  for  a  ford,"  which  arrived 
only  twice  in  the  twenty-four  hours  (for  which 
puipose  Wilderspool  Spittal  was  subsequently 
provided),  and  it  has  remained  the  principal 
crossing  for  the  great  western  highways  and 
railway  lines,  and  po*int  of  dispute  between 
contending  vrmies  ever  since.  It  was  also  a 
suitable  station  for  a  portitor  or  collector  of 
tolls  and  customs   after  the  Roman  method   of 


raising  a  revenue,  and  a  convenient  port  for  flat 
bottomed  trading  vessels  arriving  from  the 
west  and  expoiting  locally  made  pottery,  iron, 
glass,  jewellery,  baskets,  and  salt  from  the 
neighbouring  Salinse,  situated  at  Northwich, 
only  eight  miles  south  from  Wilderspool  on  the 
direct  Roman  highway.  Though  no  trac9  of  a 
permanent  bridge  has  yet  been  discoveied  on 
the  line  of  the  Via,  Avhich  has  been  traced 
northwards  through  Wigan  to  the  river  Clyde, 
it  is  quite  possible  that  the  single-log  dug-out 
canoe,  of  unusually  skilful  construction,  which 
was  uncovered  during  the  excavation  of  the 
Walton  Lock,  a  little  lower  down  the  river,  and 
now  in  the  Museum,  maj'  have  formed  part  of 
a  pontoon  bridge  or  bridge  of  boats,  such  as 
accompanied  the  Roman  legions  in  carts.  (See 
Trans,  of  the  Historic  Society  of  Lancashire  and 
Cheshire,  vol.  12,  1896,  p.  9.;  The  slight  eminence 
named  Hill  CHffe,  on  the  south  side  of  the  forti- 
fication, was  probably  the  landmark  used  by 
the  Romans  in  laying  out  the  straight  lines  of 
the  military  highway  running  north  and  south. 
The  gravelly  and  sandy  character  of  the  sub- 
soil rendered  the  site  a  dry  and  perfectly  salu- 
brious one,  and  it  possessed  an  easily  accessible 
supply  of  pure  water  at  a  depth  of  about  10 
feet,  in  the  wells,  three  of  which  have  been 
cleared  out,  and  found  to  be  steined  and  well 
pugged  with  stiff  clay  to  prevent  surface  in- 
filtration, the  water  being  collected  and  re- 
tained by  thin  layers  of  greyish  loam  inter- 
calated with  other  beds  forming  the  middle 
sands  and  gravels  of  the  drift. 

Even  without  the  indication  of  the  one  sig- 
nificant inscription— a  broken  tile,  with  the  in- 
complete stamp  XXD  (Legio  Vicesima  Deven- 
sis?) — it  might  have  been  inferred  that  the 
original  fortification  was  erected  and  garrisoned 
by  a  cohort  or  ala  of  the  20th  Legion  from  the 
neighbouring  headquarter  camp  at  Chester 
(Deva  leg.  XX  vict.).  The  same  legion 
wa.s     no    doubt     actively    employed     in     .\.d.    48 
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under  P.  Ostorius,  wlieu  he  letnnied  from 
an  expedition  against  the  Decanj,'i  in 
Nortli  Wale«s,  to  quell  a  risini^  of  tlio  Bri- 
gantes,  whose  territory  extended  from  sea  to 
6&a  northwards  from  the  Hnmber  and  Mersey, 
and  when  he  probablj-  erected  forts  to  secnie 
his  then  existing  frontier  (ne  nova  moliretnr 
nisi  prioribiis  iirmatis,  Annales  XII.,  32).  The 
legion  was  also  in  the  locality  in  .\.d.  71,  when, 
by  war  or  subjugaton,  a  large  portion  of  the 
Brigantes  was  absorbed  irnder  Petilins  Cerealis 
(Agricola,  c.  17);  and  again  in  a.d.  80,  under 
the  great  general,  Agnicola,  with  his  expedition 
against  the  Brigantes  and  the  more  northern 
tribes,  which  ended  in  the  occupation  of  Scot- 
land as  far  as  the  Forth  and  Clyde,  when  the 
road  along  the  west  coast  so  oftinn  referred  to 
was  probably  constiucted.  The  con.<truction  of 
the  fort  may,  however,  have  been  deferred  until 
the  fifth  year  of  Agricola^s  government,  a.d.  82, 
when  he  lined  th,?  coast  of  Britain  opposite  Ire- 
land With  garrisons  (eamque  partem  Britannise 
quae  Hiberniam  aspicit  copiis  instruxit.  Agri- 
cola,  c.  24). 

The  early  arrival  of  the  Romans  in  this  por- 
tion of  Britain  is  amply  confirmed  by  epigra- 
phical  evidence.  Pigs  of  lead  with  Eoman  in- 
scriptions (1)  EXKIAN  of  Nero's  fonrth  con- 
sulship, A.D.  59,  found  at  Stockbridge,  Hants; 
(2)  DECEANGI  of  Vespasian's  third  consulship, 
A.D.  74,  found  near  Chester,  and  <3)  no  fewer 
than  twenty  pigs  of  Vespasian,  Domitian,  &c., 
A.D.  76  to  96,  one  with  DECEANC,  found  at 
Euncom,  proving  that  lead  mines  in  North 
Wales  were  worked  by  the  Romans,  and  that 
landing  places  and  roads  leading  from  them 
were  in  existence  at  those  dates.  (W.  Gow- 
land,  F.S.A.,   F.I.C,  Archwologia,   vol.  LVII.i 

The  recent  discovery  of  leaden  pipes  of  Ves- 
pasian's eighth  consulate,  x.d.  79,  with  the 
name  of  Agricola  as  imperial  legate  at  Chester, 
shows  that  at  tliat  date  it  was  a  floiirshing  town 
with  a  public  water  supply.  (Chester  Archaeo- 
logical Soo.  Jl.,  vol.  VIII. .p.87.)  A  hoard  of 
British  coins  lately  found  at  Honley,  near  Hud- 
dersfield,  including  those  of  Cartismandua  or 
Cartimaudua,  queen  of  the  Brigantes  down  to 
A.D.  69,  is  concluded  to  have  be?n  deposited 
after,  but  not  long  after,  a.d.  72  or  73  (G.  F. 
Hill,   MA.,  Nimis  Chron.,  vol.  XVIII.,  1897,   p. 


297),    which    is    probably    the    date   of   the   first 
Roman  occupation  of  their  territorj'. 

An  approximate  date  for  the  final  destruction 
of  the  Roman  town  near  Warrington  may  be 
similarly  inferred,  and  although  no  coins  of 
later  date  than  Constantine  the  Great,  a.d.  306- 
337  have  been  obtained,  this  may  be  due  to  the 
small  size  and  completei  corrosiion  of  later  ones 
owing  to  their  nearness  to  the  surface,  nearly 
all  the  coins  recovered  being  in  bad  condition 
on  that  account.  The  latest  coins  found  at 
Wigan  (Coccium)  aie  of  Tetricus,  circa  a.d.  273; 
;it  Ribchester  (BremetennaHium),  of  Valens,  a.d. 
334;  at  Manchester  (Mancuuium),  of  Valenti- 
nian,  .v.d.  364;  at  Wroxeter  (Uriconium),  of  Gra- 
tian,  A.D.  383;  at  Chester  (Deva),  of  Magnus 
Maximus,  a.d.  383-7 ;  at  Lancaster  (Eigoduuum  ?) 
of  Honorius,  a.d.  395;  and  in  the  four  last- 
mentioned  localities  a  number  of  small  barbar- 
ous minimi  in  use  after  the  Roman  departure- 
prove  their  continued  existence  down  to  the  fifth 
centuiy  of  our  era.  No  adequate  grounds  exist 
for  assigning  an  earlier  date  for  the  destruction 
of  the  Wildeispool  station  than  for  any  of  these 
surrounding  stations. 

In  the  "Saxon  Chronicle,"  under  the  j'ear  a.d. 
607,  we  rea-d  that  Ethelfrith.  the  Saxon  King  of 
Northumbria,  "led  his  army  to  Chester.and  slew 
numberless  Welshmen,"  and  as  his  descent 
was  from  the  east  and  north,  it  is  probable  that 
Wilderspool  fortifications  were  destroyed  on  his 
way  to  or  from  the  former,  and  in  the  same  year, 
a.d.  607. 

The  names  of  this  and  the  adjoining  town- 
ships, Stockton  Heath,  and  Walton  Superior  and 
Inferior,  indicate  the  existence  of  the  fortifica- 
tions down  to  Saxon  times.  Indeed  the  whole 
fades  of  the  discoveries — structures,  potteiiy, 
manirfactures,  &c. — suggest  an  early  and  long 
continued  occupation. 

.111  the  underground  walls  were  "polygonal," 
i.e.,  of  the  later  Mycaenean,  as  distinguished 
from  the  earlier  Cyclopean  style  of  masonry,the 
latter  consisting  of  large  polygonal  blocks,  with 
closely  fitted  joints,  but  without  regular  courses 
or  any  kind  of  mortar;  the  former  always  re- 
taining cavities  filled  in  with  small  stones  and 
consolidated  with  clay,  with  a  tendency  to  regu- 
lar  courses.     According    to    Mr.    F.    Haverfield, 
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r.S.A.,  the  ramparts  at  Gelligiaer,  near  Cardiff, 
and  at  Aldchester,  near  Oxford,  are  Kimilarly 
constructed  to  those  at  Wilderspool,  viz.,  rough 
stone  facings  with  an  e:uthy  core  between,  and 
earthen  ramparts  seem  to  have  been  commonest 
in  the  first  century    a.d. 

In  this  connection  the  following  additional 
examples  of  the  use  by  the  Romans  of  clay  as  a 
building  material  are  interesting:  — 

The  Roman  walls  of  Manchester  (Mancunium) 
are  stated  by  the  Rev.  J.  Whitaker  (History  of 
Manchester)  to  have  "had  a  foundation  of  pav- 
ing stones  (boulders)  bedded   in  clay." 

The  walls  of  the  castra  at  Lancaster,  accord- 
ing to  W.  Thompson  Watkin  (Roman  Lan- 
cashire), bear  the  precise  character  of  those 
found  at  Manchevster— "blue  clay  under  the 
foundation  being   always  found." 

In  describing  the  excavations  at  Wroxeter, 
Wright  (Uriconium,  p.  97)  says  that  the  wall 
"consisted  merely  of  large  cobble  stones  (or  small 
boulders)  and  broken  stones  from  the  quarry, 
which  had  been  placed  together  without  any 
order,  and  imbedded  in  clay"  .  .  The  external 
fossa  or  ditch  was  likewise  faced  on  both  sides 
with  a  mass  of  clay. 

The  late  Mr.  Charles  Potter,  describing  the 
remains  of  ancient  dwellings  exposed  at  Great 
Meols,  on  the  coast  of  the  Wirral  peninsula 
(Trans.  Hist.  Soc.  Lane,  and  Ches.,  vol.  XXVlll, 
p.  139),  says:— "The  floors  are  made  of  puddled 
clay,"  and  "what  remams  of  the  walls,  which 
in  one  varied  from  9  to  15in.  in  height,  shows 
that  they  were  made  of  wood  frame-work,  filled 
in  with  puddled  clay  similar  to  the  floor,  the 
puddle  being  worked  to  a  smooth  surface.  The 
perpendicular  timlx'rs  of  the  frame-work  were 
suppoited  on  long  irregularly  squared  blocks  of 
sandstone,  two  of  which  had  boles  cut  into 
their  suit'ace  for  the  foot  of  the  timber  to  rest 
in."  The  Roman  coins,  catalogued  by  iJr.  Hume 
(Ancient  Meols,  p.  290)  as  being  found  in  thrs 
locality,  extend  from  Claiidius  (a.d.  41-54)  to 
Magnus  Maximus  (a.d.  383-8). 

Similar  remain*  at  i'iley,  on  the  opposite 
coast  of  Britain,  are  thus  described  by  Pro- 
fessior  Phillips  of  Oxford  (Annual  Report  of  the 
Yorks.  Philo.  Soc.  for  1857) :— "Four-squared 
stones  set  in  clay  with  which  boulders  had  been 


mixed  had  stood  at  the  corners  of  a  rectangular 
space,  probably  supporting  angle-posts  and  hori- 
zontal tie  beams,  on  which  a  roof  of  straw  or 
turf  had  been'  placed."  The  floor  above  the  clay 
and  bouldere  was  a  thin  irregular  layer  of  con- 
crete, on  which  lay  a  mass  of  rubbish,  bones, 
and  charred  oak,  with  coins  of  Constantius  and 
Constantine  in  considerable  numbeife — "all 
Roman,  without  intermixture  of  any  work  of 
later  generations."  He  concluded  that  it  had 
been  used  "as  a  shelter  for  a  detachment  of 
Roman  soldiers  appointed   to  guard   the   coast." 

Dr.  Briice,  describing  the  constriiction  of  the 
great  wall  of  Hadrian  betAveen  the  Tyne  and 
Solway.  (Honian  Wall,  p.  90),  says: — "At  Sew- 
ing Shields  the  entiie  foundation  has  for  some 
distance  been  laid  upon  a  bed  of  clay  three  or 
four  inches  thick";  and  in  a  footnote  on  p.  91: 
— "In  some  parts  of  the  line  the  joints  of  the 
wall  are  at  present  filled  with  earthy  matter  in- 
stead of  mortar,  and  it  is  the  opinion  of  some 
authorities — and  amongst  them  the  eminent 
architect  and  intelligent  antiquary,  Mr.  Dobson 
of  Newcastle-upon-Tyne — that  in  these  places 
clay  has  been  originally  substituted  for  mor> 
tar." 

During  the  excavations  at  Birrens  (Blatum 
Bulgium)  in  1895  by  the  Scottish  Society  of  An- 
tiquaries (Proceedings,  1895-6,  p.  118),  it  was 
found  that  "for  the  lowest  course  of  stones,  and 
mostly  the  second  also  (of  the  interior  build- 
ings), or  what  of  the  wall  would  be  lower  than 
the  surface  of  the  ground,  instead  of  lime  mor- 
tar, clay  is  used  for  bedding  and  jointing.  The 
work  is  exceedingly  good,  every  crevice  closed, 
and  the  whole  a  solid  mass.  .  ,  .  After  the 
lapse  of  so  many  years  these  footings,  so  built, 
where  undisturbed  by  force,  are  yet  in  perfect 
order,  whereas  the  lime  mortar  used  in  the  over- 
walling  has  been  wholly  ab'^orbed  by  the  accu- 
mulated soil.  These  methods  of  constructing  the 
foundations  and  footings  are  peculiar  to  the 
primary   walls." 

Since  neither  the  sand  forming  the  site  at 
Wilderspool,  nor  the  heathy  sod  upon  its  sur- 
face, were  adapted  for  constructing  an  earthen 
rampart,  and  there  is  no  lime  in  the  vicinity 
for  making  mortar,  it  was    inevitable  that    the 
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abuiuhint    boulder    and    alluvial    clay    and    red  home  paddock  and  to  deposit  the  "finds"  in  the 

sandstone  rock  close  at  hand  should  be  utilized  Museum,  and   especially  to  Mr.  T.  J.  Down  for 

in  the  fortificatiou.  constant    support   and   sympathy;     and    also   to 

Renewed    thanks    are    finally    due    to    Messrs.  Messrs.  C.  W.  Davenport,  W.  Boothroyd  and  J. 

Greenall,  Whitley  and  Co.,  for  permission  freely  Hallows  for  similar  permission  over  less  exten- 

accorded    to  carrv  on    the  excavations   in    their  sive  areas. 
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